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Consequences of GAAP Disclosure 
Regulation: Evidence from Municipal 
Debt Issues 


William R. Baber 
Georgetown University 


Angela K. Gore 
The George Washington University 


ABSTRACT: We compare characteristics of municipal debt issues in states that man- 
date GAAP for municipalities with issues in states that impose no annual financial 
disclosure requirements. Cross-sectional comparisons indicate that the use of public 
(versus private) debt is greater, and municipal debt costs are 14 to 25 basis points 
lower, in states where GAAP is mandated. Moreover, municipalities in states that im- 
pose the GAAP requirement realize lower debt costs following the effective date of the 
regulation. These results suggest that GAAP requirements reduce municipal borrowing 
costs. More generally, the evidence indicates that financial reporting regulation reduces 
contracting costs between borrowers and lenders. 


Keywords: disclosure regulation; municipal debt. 
JEL Classification: G38; H79; K22; M41; M45. 


I. INTRODUCTION 

he Governmental Accounting Standards Board (GASB) was established by the Fi- 
nancial Accounting Foundation in 1984 in response to demand for standard account- 
ing and reporting procedures specifically applicable to state and local governments. 
The authority of the GASB is well established since 1986 when the AICPA recognized 
GASB as the primary body for setting generally accepted accounting practices (GAAP) for 
municipalities. By 2000, 15 U.S. states required their municipalities to file annual financial 

. Statements using GAAP as established by the GASB. 
The objective of this study is to consider whether state requirements that municipalities 
use GAAP influence municipal debt financing decisions. Addressing this objective is rele- 
vant to the extent that "those who finance government or who participate in the financing 


The authors are grateful to Arthur Allen, Alex Butler, Ro Gutierrez, Lisa Hersrud, Chris Jones, Lihong Liang, 
Steve Matsunaga, Wayne Mikkelson, Dale Morse, Terry O'Keefe, Kevin Rich, Mike Rozeff, Chuck Trzcinka, 
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the 2005 AAA Government Non-Profit section conference on nonprofit financial stewardship at the Kennedy School 
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process” are among the users of state and local government financial reports that GASB is 
obligated to serve (GASB 2005). In addition, because compliance with GAAP is costly, if 
tangible benefits of GAAP regulation do not accrue, then decisions to impose GAAP re- 
porting apparently contradict the public interest.’ 

Implications of the study extend beyond the municipal sector. Specifically, the current 
status of municipal reporting facilitates investigation of the consequences of mandatory 
disclosure requirements in a relatively controlled environment, as not all states regulate 
municipal disclosure. Thus, the investigation potentially informs deliberations of more gen- 
eral issues about the consequences of regulating accounting and disclosure practices. 

The empirical analysis compares municipal debt issues in states that require GAAP 
(designated GAAP states) with issues in states that do not regulate municipal disclosure 
(non-GAAP or unregulated states). The underlying proposition is that, if state GAAP re- 
quirements are associated with lower debt financing costs, then the characteristics of debt 
issues should differ between GAAP states and non-GAAP states. 

We begin by investigating whether the relative use of municipal debt differs between 
GAAP and non-GAAP states. If GAAP disclosure regulation reduces the costs of contract- 
ing between municipal borrowers and lenders, then we expect greater use of debt by mu- 
nicipalities in GAAP than in non-GAAP states. Notwithstanding this expectation, we find 
relatively little evidence of differences between GAAP and non-GAAP states іп the use of 
debt financing. 

Next we consider whether municipalities issue debt publicly or negotiate arrangements 
with private lenders (e.g., banks, insurance firms, or pension funds). We expect that GAAP 
has greater value in public debt markets, where many borrowers and lenders compete, than 
in privately negotiated arrangements. This expectation is guided by studies of the use of 
debt in the private sector context, which predict and find greater proportions of privately 
negotiated lending arrangements when disclosure costs are high (Dhaliwal et al. 2005). 
Thus, we anticipate greater use of public versus private debt (e.g., bank debt or private 
placements) financing by municipalities in GAAP states than in non-GAAP states. The 
empirical analysis indicates greater use of public debt by municipalities in GAAP states, 
which suggests that reductions in municipal debt costs associated with state mandated 
GAAP are greater for public than for private debt issues. 

We then compare debt costs (bond yields) for a sample of 424 municipal debt issues, 
212 frcm the GAAP states and 212 from the non-GAAP states. After controlling for market- 
and issue-specific factors that affect municipal yields, including voluntary disclosure, we 
find that mean municipal debt costs are lower by 14—25 basis points in states that mandate 
GAAP. 

Finally, for two states that recently imposed GAAP regulation, Montana and Nevada, 
we согараге municipal debt costs before and after GAAP is mandated. Although the sample 
of 33 debt issues is relatively small, we find that municipal debt costs are significantly 
lower 7ollowing the GAAP requirement. This result corroborates the cross-sectional com- 
parisons of municipal debt costs in GAAP states versus non-GAAP states. 

Three prior studies examine whether state regulation of municipal disclosure affects 
municipal bond interest costs. Ingram and Copeland (1982) document negative associations 
between ordinal measures of state requirements and the change in offering yield premiums 


The analysis is confined to measurable financial costs and benefits to the municipality, and as such, ignores 
social welfare issues. The focus on costs and benefits in this context is consistent with both GASB-commissioned 
focus groups and characterizations in prior research that bond market participants are primary users of GAAP 
financial statements (Gore 2004). 
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(i.e., secondary market Blue List quotes less the corresponding U.S. Treasury yields). In ап 
extension, Benson et al. (1984) find no statistically significant associations between bond 
yields and state regulation of accounting for a sample of new issues. The authors do find, 
however, that associations between bond yields and accounting-based measures of financial 
viability are lower for municipalities in states that impose accounting or financial reporting 
requirements.” 

' Jn contrast with Ingram and Copeland (1982) and Benson et al. (1984), Fairchild and 
Koch (1998) find that yields on primary market municipal bond issues are lower in states 
where so-called Blue Sky Laws require “official statement" filings in anticipation of mu- 
nicipal debt issues. Official statements are comparable to prospectus filings required by the 
SEC for public security issues in the private sector. Analysis reported in the study indicates 
that net interest costs are 14 basis points lower for municipalities in states that require 
official statement filings, compared to those in states that do not require such filings. 

The current study contributes to prior literature that examines whether state disclosure 
regulation affects municipal debt costs in at least four ways. First, we go beyond docu- 
menting associations between state disclosure requirements and municipal interest costs to 
investigate whether disclosure regulation influences both the issuance of municipal debt 
and the use of public debt markets versus private placement. These associations have not 
been investigated previously. 

Second, we find that state-mandated GAAP requirements contribute incrementally to- 
ward determining municipal debt characteristics beyond other state regulations designed to 
monitor or control municipal financing decisions, including official statement regulations 
considered by Fairchild and Koch (1998). In contrast, prior studies do not consider the 
effects of alternative state regulations or state characteristics that can also affect municipal 
debt costs. 

Third, the study advances the literature methodologically. Specifically, we address a 
larger sample that includes debt characteristics not considered in prior studies, and compare 
mean municipal debt costs surrounding the implementation of GAAP disclosure regulation. 
These analyses more comprehensively and definitively establish a role of GAAP accounting 
requirements in the context of municipal debt markets than prior studies that employ smaller 
samples and consider cross-sectional associations between debt costs and reporting 
requirements. 

Finally, we use more recent data than prior studies that primarily investigate municipal 
debt costs during the 1970s and 1980s. New federal regulations that encourage voluntary 
disclosure—for example, the Single Audit Act— potentially obviate the need for state dis- 
closure regulation. On the other hand, the involvement of the GASB has led to a richer 
and more comprehensive set of GAAP requirements, which can strengthen the relations 
found in prior studies (Reck et al. 2004; Hildreth and Zorn 2005)? Thus, the current 
municipal reporting environment differs substantially from periods investigated in prior 
studies and, therefore, the relation between GAAP disclosure regulation and municipal bond 
interest costs using recent data is not obvious. 


2 In another study, Benson et al. (1991; hereafter, BMR) find that, for states with substantial short-term debt, 
general obligation bond interest costs are lower for states that disclose GAAP information. GAAP disclosure 
by state governments is voluntary rather than imposed. In contrast, we focus on consequences of state regulation 
of municipal disclosure. Our study also differs from BMR in its focus on municipalities, rather than states. BMR 
(1991, 309) note that empirical results for state government issues often differ from results for municipal issues. 

3 As examples, newly implemented disclosure standards—including standards regarding investment disclosure 
(GASB Nos. 3 and 31), pension disclosure (GASB Nos. 5, 25, and 27), risk financing disclosure (GASB No. 
10), and a standard financial reporting model (GASB No. 34)--аге potentially useful for assessing risk. 
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As a whole, the analysis supports the proposition that state-imposed requirements on 
municipalities to use GAAP accounting are associated with lower municipal debt costs. 
Moreover, the evidence suggests that the consequences of state-imposed GAAP tend to be 
more substantial for small municipalities. This evidence should be interpreted cautiously, 
however, as we do not consider the costs of disclosure regulation, which potentially exceed 
benefits realized in debt markets. For example, while we find that differences in debt costs 
in GAAP states tend to be more substantial for smaller municipalities, disclosure costs are 
likely to be more substantial as well. 

Section II provides institutional background and poses three hypotheses regarding the 
relation between disclosure regulation and municipal debt characteristics. Sample selection 
and measures used in the analysis are in Section Ш. Results for multivariate specifications 
are in Section IV. Concluding remarks are in Section V. 


II. HYPOTHESIS DEVELOPMENT 
Background 


Prior to the 1970s, oversight of municipal accounting and bond issuance was inconsis- 
tent and frequently ineffective (Gellis 1996). High-profile defaults by New York City in the 
1970s, the Washington Public Power Supply System (WPPSS) in the 1980s, and Orange 
County in the 1990s brought municipal accounting under scrutiny and created a demand 
for regulation to remedy alleged abuses. In response, financial disclosure and audit require- 
ments were implemented at both the federal and state levels. 

Consistent with state sovereignty guarantees in the U.S. Constitution, the 1933 and 
1934 Securities Acts specifically exempt municipal securities from federal regulation. The 
U.S. Congress reaffirmed this proscription regarding federal government oversight of mu- 
nicipal debt issues in 1975 by passing the Tower Amendment, which specifically prohibits 
the Securities and Exchange Commission (SEC) from requiring issuers of municipal se- 
curities to file with the SEC (Hildreth and Zorn 2005). The trading environment for U.S. 
municipal debt, which exceeded $2 trillion at the beginning of 2005 (Hildreth and Zorn 
2005), therefore differs in important ways from that for corporate debt. More specifically, 
unlike publicly traded securities issued by private sector firms, securities issued by state 
and local governments—and more to the point of this study, accounting and reporting 
practices used by municipalities that issue publicly traded debt—are not directly regulated 
by the federal government. 

The federal government can influence municipal financial reporting practices indirectly, 
however, and has increasingly done so since New York City's 1975 financial crisis (Soybel 
1992; Reck and Wilson 2006). A salient example is the Single Audit Act of 1984, which 
requires audited financial statements for municipalities receiving federal funding in excess 
of $500,000. While the Act requires audits for certain large municipalities, it does not 
require specific municipal accounting and disclosure methods, including GAAP standards, 
which remain the purview of state regulators. In fact, non-GAAP states can require munic- 
ipalities in the state to follow alternative accounting methods, including the cash basis.? 


4 The original Act applies to municipalities receiving federal funding greater than $100,000. The threshold was 
increased to $300,000 in 1996 and to $500,000 in 2003 (Reck and Wilson 2006). 

To illustrate, consider the following excerpt from the U.S. Department of Housing and Urban Development 
(HUD): “Мейһег the Act nor А-128 require financial statements to be presented in accordance with Generally 
Accepted Accounting Principles (GAAP). If a governmer:t entity reports on the cash basis, those reports, with 
an appropriate auditor's opinion, will satisfy the single audit requirements" (HUD 1984). 
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Moreover, the SEC issued rule 15c2-12 in 1994, exploiting anti-fraud provisions in the 
1934 Securities Act. The Rule requires brokers, dealers, and underwriters to obtain com- 
mitments from municipal borrowers in excess of $1 million to disclose financial information 
annually (Fairchild and Koch 1998; Reck and Wilson 2006). Rule 15с2-12 is clearly in- 
tended to force municipalities to disclose information to secondary bond market partici- 
pants. The underlying legislation does not provide for an enforcement mechanism, however, 
and as a result, many municipalities do not comply (Hume 2002), and brokers, dealers, and 
underwriters lack incentives to force compliance (Gellis 1996). 

Although neither of these federal regulations requires municipalities to use GAAP fi- 
nancial reporting practices, they do potentially encourage voluntary GAAP compliance by 
municipalities in states where disclosure is unregulated. These recent changes in the mu- 
nicipal financial reporting environment raise questions about whether state-imposed GAAP 
disclosure regulations are necessary or effective. 

In contrast with the federal government, states can directly dictate financial reporting 
practices for municipalities (Benson et al. 1991). Some states apparently adopted GAAP 
following the high-profile bankruptcy filings of New York City of $600 million in 1975 
and the WPPSS of $2.5 billion in 1988, as in both of these cases, inadequate financial 
disclosure was cited as a contributing factor (Gellis 1996). Coincidentally or not, several 
states adopted GAAP regulations within five years following the New York City default 
(i.e., Rhode Island, Florida, and Kentucky), while two others (Connecticut and Ohio) 
adopted GAAP shortly after the WPPSS default. On the other hand, some states (e.g., 
Massachusetts and New Jersey) impose state-specific accounting practices that differ from 
methods established and promulgated by the GASB, while other states require GAAP for 
some, but not all, municipalities.° Finally, some states—for example, Texas—impose no 
disclosure requirements on municipalities. 

Addressing why some states require GAAP while other states require virtually nothing 
is beyond the scope of this study; however, some non-GAAP states appear reluctant to 
mandate disclosure due to cost considerations. For example, communication with the au- 
thors suggests that the Iowa does not require GAAP because they “һауе a large number 
of small communities [that] would not see any benefit from this requirement." Another 
state regulator suggests that municipalities that issue bonds have incentives to voluntarily 
comply with GAAP, while smaller municipalities, which seldom issue debt, could avoid 
the cost of GAAP compliance. Such reasoning is used to justify piecemeal GAAP require- 
ments in some states where population, revenue, or debt thresholds determine which mu- 
nicipalities are exempted from GAAP requirements. 

Regardless of specific state requirements, and in contrast with federal regulators, state 
regulators can and do enforce compliance with state-imposed accounting and disclosure 
regulations. For example, in Michigan, which requires GAAP, state auditors routinely test 

‘GAAP compliance by reviewing municipal reports. If a financial report is not in compliance, 
then the municipality must submit a revised financial report (Gore 2004). 

To summarize, in contrast with markets for most publicly traded securities where fed- 

eral regulation dominates, state governments primarily establish and enforce municipal 





$ New Jersey, which accepts reports from municipalities using three different bases of municipal accounting, 
recently debated whether to begin requiring GAAP for all municipalities, citing comparison within the state and 
with municipalities in other states as a motive for doing so (Higginbotham 2001). 
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accounting and disclosure practices." Thus, information transparency and disclosure in mu- 
nicipal debt markets varies substantially and is typically less than that for private sector 
debt issues. | 


Consequences of Disclosure Regulation 


Prior studies, set primarily in the context of federally regulated securities markets, 
suggest that borrowers have private incentives to disclose voluntarily when voluntary dis- 
closure is beneficial to contracting parties (Leftwich 1980; Easterbrook and Fischel 1996; 
Healy and Palepu 2001). Empirical studies of factors that influence the cost of debt fi- 
nancing in the private sector indicate inverse associations between voluntary disclosure and 
the cost of capital (Sengupta 1998; Botosan and Plumlee 2004). Such results raise questions 
about whether regulation is justified when accounting and disclosure practices can be used 
voluntarily. 

On the other hand, Bushee and Leuz (2005) suggest circumstances where even vol- 
untary disclosers benefit from disclosure regulation. First, regulation pre-commits regulators 
to enforcement and borrowers to future disclosure. Lacking such commitment, voluntary 
disclosers can withhold information opportunistically. If lenders demand compensation for 
the risk that borrowers behave opportunistically, then borrowers potentially benefit from 
disclosure requirements. A second benefit of disclosure regulation arises when information 
availability influences the overall search and transaction costs, and thus influences liquidity, 
in lending markets. If disclosure improves market liquidity, then decisions to disclose vol- 
untarily fail to incorporate public benefits that accrue to other lenders from liquid capital 
markets. That is, voluntary disclosure decisions fail to consider “information spillover,” a 
positive externality that accrues when borrowers act collectively. If either of these scenarios 
applies, then disclosure regulation potentially provides benefits beyond those that result 
from voluntary disclosure. 

Requiring public financial disclosure has potentially adverse consequences beyond the 
out-of-pocket bookkeeping costs of complying, as requirements to report information pub- 
licly can increase agency costs of an organization in important, but subtle, ways. As ex- 
amples, the disclosure of proprietary information in the private sector can undermine an 
organization’s position with respect to competitors or contracting with other external parties 
(Bowen et al. 1995). Moreover, Dhaliwal et al. (2005) document positive associations be- 
tween the relative use of private (versus public) debt financing and measures that suggest 
high costs of public disclosure. Private financing typically does not require public financial 
disclosure; therefore, such evidence supports the premise that public disclosure is costly. 
Further, managers can respond to disclosure regulation by reducing relianze on other less 
costly mechanisms that could be implemented voluntarily in an unregulated environment. 
For example, Gore et al. (2004) describes the use of bond insurance as a substitute for 
public disclosure to reduce municipal debt costs. Thus, notwithstanding evidence that vol- 
untary disclosure reduces the costs of debt financing, the consequences of mandating fi- 
nancial disclosure are not straightforward. 


GAAP Disclosure Regulation and Decisions to Use Municipal Debt Financing 


Potentially important differences between the public and private sectors suggest caution 
when importing results from publicly traded companies into the context of municipal debt. 
As examples, existing studies posit relatively less liquidity (Downing and Zhang 2004) and 


7 In addition to annual disclosure requirements, states can impose other municipal regulations such as audits or 
official statement disclosures. We discuss implications of such alternatives later. 
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higher transaction costs (Harris and Piwowar 2006) in municipal bond markets, which 
implies greater information asymmetry than in corporate debt markets. Moreover, municipal 
governments do not compete for market share in the usual sense (although see Tiebout 
1956), so municipal managers are less likely than their private sector counterparts to be 
concerned about disclosure of proprietary information. These differences suggest that net 
benefits to disclosure regulation are greater in the context of municipal debt markets than 
in private debt markets. 

On the other hand, public disclosure can adversely influence transactions costs incurred 
under implicit contracts, such as those with suppliers and employees (as in Bowen et al. 
1995). Thus, predicting how disclosure regulation influences the use and characteristics of 
municipal debt requires thinking comprehensively about how disclosure regulation affects 
decisions about debt-financed municipal spending. More specifically, a municipality’s use 
of debt financing can be endogenous to the financial reporting environment in the sense 
that the marginal cost of debt influences incentives to undertake debt-financed capital proj- 
ects. If GAAP disclosure regulations are associated with lower debt costs, then municipal- 
ities can respond by undertaking more activities that use debt financing. Given this scenario, 
we expect greater use of debt financing in states that impose GAAP. 

Alternatively, since GAAP requirements are only one of a variety of potentially less 
costly mechanisms that states can impose to reduce municipal financing costs, state re- 
quirements that municipalities follow GAAP may not affect municipal incentives to use 
debt financing. This might be the case, for example, if alternative mechanisms reduce 
adverse selection costs to the efficient minimum such that GAAP reporting provides lenders 
with no incremental assurance (Gore 2004; Gore et al. 2004). Thus, the effect of state- 
mandated GAAP on the use of municipal debt is not straightforward. The related null 
hypothesis is: 


H1: The issuance of municipal debt is independent of whether GAAP is required by 
the state government. 


Next we consider that municipal debt financing can be either issued publicly or ne- 
gotiated with private lenders. Although debt-related savings from GAAP potentially accrue 
to municipalities that engage all types of lenders, the benefits of GAAP are likely greater 
in the context of public markets where the value of public debt is determined by many 
actual and prospective lenders. Municipalities in unregulated states can, at some cost, dis- 
close GAAP information to public lenders voluntarily, but municipalities in states that 
require GAAP incur no incremental cost of disclosure. Thus, if GAAP disclosure regulation 
reduces the costs of contracting with public lenders, then we expect relatively greater use 
of private than public debt financing in non-GAAP states than in GAAP states. This char- 
acterization suggests the following null hypothesis: 


H2: The relative use of private (versus public) municipal debt financing is independent 
of whether GAAP is required by the state government. 


Rejecting H1 or H2 in favor of finding greater use of municipal debt or relatively 
greater use of public debt in GAAP states supports the proposition that the GAAP require- 
ment reduces the marginal cost of municipal debt financing. On the other hand, not rejecting 
these hypotheses, or rejecting in favor of the alternative hypotheses that the use of debt 
financing or public debt is less for GAAP states, implies that GAAP regulation is not an 
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important determinant of municipal debt costs beyond what is provided through voluntary 
disclosure or by other state requirements. 


GAAP Disclosure Regulation and the Cost of Debt Financing 


Notwithstanding evidence from prior literature that voluntary disclosure reduces state 
government bond interest costs (Benson et al. 1991), associations between GAAP regulation 
and mean public debt costs are not obvious. One perspective is that the marginal cost of 
new debt is unchanged when states mandate GAAP because federal regulations encourage 
adequate disclosure indirectly among municipalities in non-GAAP states. Moreover, if reg- 
ulation reduces marginal debt costs, then municipalities may pursue additional debt financ- 
ing to the point where cross-sectional differences between average debt costs for regulated 
versus voluntary regimes are not detectable. 

On the other hand, state-mandated GAAP potentially assures lenders of continuing 
disclosure and enforcement and/or promotes municipal debt market liquiditv such that 
benefits to municipal lenders and borrowers can go beyond what exists when GAAP dis- 
closure :s voluntary. If so, then we anticipate lower municipal debt costs when GAAP is 
state-mandated. The following null hypothesis applies: 


H3: The cost of municipal debt financing is independent of whether GAAP is required 
by the state government. 


Rejecting the null H3 in favor of lower debt costs in GAAP states supports the premise 
that GAAP disclosure regulation reduces average municipal debt costs. 


The GAAP Requirement as Part of a Comprehensive State Governance Policy 


Finally, we recognize that GAAP disclosure is only one of many mechanisms that state 
governments can use to oversee and control the actions of municipalities and assure pros- 
pective lenders regarding the risk of debt issues. Thus, the GAAP requirement potentially 
distinguishes municipalities where the state government centralizes fiscal control over mu- 
nicipalities. If so, then differences between GAAP and non-GAAP states can indicate the 
consequences of comprehensive state policies that include mandated GAAP, rather than 
direct effects of the GAAP requirement itself. 

To address these possibilities, we consider statutory differences among the states that 
potentially influence contracting between municipal borrowers and lenders. More specifi- 
cally, following the international governance literature (La Porta et al. 1998), we consider 
measures of regulation, creditors' rights, and enforcement. To consider regulation, we iden- 
tify states that mandate official statement requirements (Fairchild and Koch 1998). To con- 
sider creditor rights, we ascertain whether state law proscribes municipal bankruptcy. We 
use three indicators of enforcement. Specifically, we consider whether municipal audits are 





8 This pcint is also relevant in the context of international studies. La Porta et al. (1997) and La Porte et al. 
(1998) conjecture that "strong" financial disclosure laws potentially compensate for relatively weak investor 
protection laws. Consistent with this conjecture, Miller and Puthenpurackal (2002) find zhat yields on public 
debt offerings in the U.S. by foreign firms (or “Yankee” bonds) are greater by 52 basis points for issues from 
countries with relatively weak investor protection laws. As in the international context, disclosure requirements 
vary among states, but in contrast with international markets, the municipal debt market aas the same general 
underlying system of investor protection laws. In this regard, the consequences of accounting regulation are 
potentizlly easier to document in the municipal debt context. 
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mandated, whether the percentage of CPAs on the state auditor’s staff is above the median, 
and whether the state has a corruption index that exceeds the sample median.? 


ПІ. SAMPLE AND DATA 

Following Gore and Trzcinka (2004), who survey each state to determine the municipal 
disclosure regulations, we identify 15 states that require municipalities to prepare annual 
GAAP-based financial statements (regardless of whether they issue debt) and ten states that 
do not require annual financial reporting by municipalities.!? The conceptual argument 
that supports a role for state regulation beyond voluntary compliance presumes that the 
GAAP requirement be irrevocable so that future investors in municipal bonds can rely 
on GAAP reports into the future. Thus, to be classified as a GAAP state, the GAAP re- 
quirement must be imposed by state law. If the GAAP requirement is revocable, then the 
requirement has no more economic substance than a rule that simply permits municipalities 
to use GAAP voluntarily. For example, if an executive or legislative oversight group within 
the state government imposes the requirement, then the next administration or the next 
finance committee can change the rule. Thus, a rule imposed by a state government ad- 
minisirator does not carry the same weight as a requirement imposed by state statute.!! 

Table 1 shows state size (1998 population), state marginal personal income tax rates, 
and the number of municipal bond issues for each GAAP state (Panel A) and each unreg- 
ulated state (Panel B). The remaining 25 states require piecemeal, hybrid, or inconsistent 
state-specific disclosure regulations. As a result, state disclosure requirements for these 25 
states are ambiguous and contain relatively high cross-sectional variation such that com- 
parisons with GAAP states or unregulated states are not meaningful. We therefore restrict 
the primary investigation to municipalities within the states that clearly and definitively 
either require or do not require GAAP for all municipalities.'? 

We classify sample observations based on state requirements, not individual municipal 
disclosure practices. Municipalities can, and frequently do, disclose financial information 
voluntarily—including information not required by СААР--апа therefore, the extent of 
actual financial disclosure by specific municipalities in either GAAP or unregulated states 
both varies and potentially exceeds GAAP standards (Gore 2004). Thus, we control for 
individual municipal disclosure in the multivariate tests. 


? The corruption index indicates indictments of state and local officials. See Butler (2004) for details. 

19 Тһе Gore and Trzcinka (2004) survey supplements a 2000 survey conducted by the National Association of 
State Auditors, Comptrollers, and Treasurers (NASACT). The NASACT survey is often incomplete and/or 
apparently contradicts a 1996 NASACT survey. NASACT surveys also do not distinguish unregulated states 
Кога states that require state-specific disclosure, nor do they distinguish regulations for municipalities from 
regulations for other types of government entities (schools, counties, and authorities). Thus, we rely primarily 
on the Gore and Trzcinka (2004), rather than the NASACT, classification. We validate the Gore and Trzcinka 
(2004) classification by searching relevant state statutes for evidence of municipal disclosure requirements. One 
state, Virginia, is thus removed from the sample due to concerns about the classification. Results using alternate 
classifications, including straightforward use of the NASACT classifications (i.e., 1996, 2000, 2002), do not 
differ qualitatively from those reported. 

One state, Virginia, appears to impose GAAP administratively rather than statutorily. Virginia is unusual in that, 
although statutes do not require GAAP, the statutes assign the Auditor of Public Accounts (a state government 
administrator) with the responsibility to impose financial reporting requirements on municipalities. Thus, a case 
can be made that Virginia is a non-GAAP state. The Auditor of Public Accounts requires GAAP for Virginia 
municipalities with population greater than 3,500. Thus, we treat Virginia as a piecemeal state and omit it from 
the analysis reported later. Results are comparable when Virginia is included as the eleventh non-GAAP state. 

Municipalities in Montana and Nevada, which imposed the GAAP requirement during 2001, are excluded and 
analyzed separately. 
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TABLE 1 
Characteristics of States that Require GAAP Reporting (GAAP States) and States that do not 
Impose Reporting Requirements (Non-GAAP States)* 


Highest Marginal Number of 

Personal Income Bond Issues 
State Population Tax Rate Outstanding 
Panel A: GAAP States (n = 15) 
Arizona 4,667,277 5.04 812 
Connecticut 3,272,563 4.50 750 
Florida 14,908,230 0.00 3,300 
Georgia 7,636,522 6.00 1,410 
Kentucky 3,934,310 6.00 740 
Michigan 9,820,231 4.20 2,392 
Montana? 879,533 11.00 151 
Nevada? 1,743,772 0.00 550 
New Hampshire 1,185,823 5.00 348 
New Mexico 1,733,535 8.20 456 
North Carolina 7,545,828 7.75 846 
Ohio 11,237,752 6.98 1,332 
Rhode Island 987,704 9.90° 264 
South Dakota 730,789 0.00 148 
Tennessee 5,432,679 6.00 1,092 
Panel B: Non-GAAP States (n = 10) 
Alabama 4,351,037 5.00 862 
Delaware 744,066 5.95 144 
Idaho 1,230,923 8.20 294 
Missouri 5,437,562 6.00 858 
Nebraska 1,660,772 6.68 252 
North Dakota 637,808 5.54 176 
Pennsylvania 12,002,329 2.80 3,515 
South Carolina 3,839,578 7.00 832 
Texas 19,712,389 0.00 5,633 
Vermont 590,579 9.50* 85 


^ GAAP states require municipalities to prepare financial statements that comply with Generally Accepted 
Accounting Practices (GAAP) as specified by the Governmental Accounting Standards Board (GASB). Non- 
GAAP states impose neither GAAP nor other state-specific disclosure regulations. The remaining states, which 
are not shown, impose hybrid and/or state-specific disclosure requirements. Population is the 1998 U.S. Census 
Bureau estimate. Highest Marginal Personal Income Tax Rate is for 1998 per the Federation of Tax 
Administrators (available at: http://www.taxadmin.org). Number of Bond Issues Outstanding is from the 1998 
Moody's bond record. 

^ Montana and Nevada imposed GAAP іп 2001, which is during the period encompassed by the analysis. Thus, 
observations for these states are omitted from cross-sectional tests and analyzed separately. 

* Rhode Island and Vermont's marginal rates are 25.5 percent and 24 percent of federal taxable income, 
respectivelv. 


We use data from several sources. Hypothesis 1 considers the amount of total debt 
issued (both public and private) for each municipality. These data are obtained from the 
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U.S. Bureau of Census (Census data) for 1995 to 2002, resulting in 4,955 observations. 
Data for individual municipal disclosure are from the Government Finance Officer’s As- 
sociation (i.e., the GFOA certificate of achievement). 

Hypothesis 2 involves the relative use of public versus private debt. These details are 
from the Thomson Financial SDC Platinum database (SDC data). Combining SDC data 
with Census data yields 2,049 observations with complete information. 

Addressing H3 requires details of public bond issues. We obtain complete information 
for 1,849 new bond issues (that is, bonds issued in the primary market) in GAAP and 
unregulated states during 1995 to 2002 from the SDC data. Observations are either general 
obligation or revenue bonds issued in the primary market by municipal governments (cities, 
towns, villages, or boroughs). We focus on primary market bond issues because munici- 
palities have direct incentives to reduce the costs of debt at the original issue. In contrast, 
debt costs in secondary market transactions are borne by market participants, and therefore 
municipalities lack direct incentives to minimize secondary market yields. To mitigate con- 
cern about statistical independence of the sample observations, we select the most recent 
bond issue for each of 424 municipalities in the GAAP or unregulated states (Sengupta 
1998). These procedures yield 212 public debt issues in GAAP states and 212 issues in 
non-GAAP states.!^ 

State-imposed auditing requirements and the percentage of CPAs on the state auditor's 
staff are from National Association of State Auditors, Comptrollers, and Treasurers 
(NASACT 1996, 2000, 2002); official statement requirements are from Fairchild and Koch 
(1998); municipal bankruptcy laws are from the Public Law Research Institute (2005); and 
corruption measures are from the U.S. Department of Justice, Public Integrity Section. 

Table 2 compares characteristics of GAAP and non-GAAP states. The use of debt and 
the mix of private versus public debt are considered in Panel A. We use one observation 
(mean or median) per state; therefore, statistical tests compare samples of 13 GAAP state 
observations (15 GAAP states less two that first mandate GAAP in 2001) with ten obser- 
vations of unregulated states. The first four rows indicate measures relevant for H1. Dif- 
ferences in measures of the amount of debt issued are not statistically significant, perhaps 
owing to small sample sizes. Even so, except for the median debt outstanding, the overall 
use of municipal debt in GAAP states exceeds that of non-GAAP states. The last three 
rows in Panel A indicate that GAAP states are more likely to issue public debt, although 
comparisons are not always statistically significant. 

Panel B of Table 2 summarizes select features of the sample of 424 public debt issues 
used to consider whether the GAAP requirement varies cross-sectionally with debt costs 
(H3). The first row of Panel B indicates that mean true interest cost (TIC)—defined as the 
rate of return that equates the proceeds of the issue with the present value of interest and 
principal payments (Benson 1979; Sengupta 1998)—is lower for municipal bond issues in 
GAAP states than in unregulated states. This comparison is consistent with the proposition 
that mandating GAAP reporting requirements is associated with lower municipal debt costs. 
Conclusions are premature, however, as debt costs are influenced by factors other than state 


13 Following Figlio and O'Sullivan (2001), we exclude municipalities with population less than 2,000, as Census 
data are often incomplete. 

14 The 424 observations do not include three observations consistently identified as influential in regressions ге- 
ported later using Cook’s D statistic (Belsley et al. 1980). Results are comparable when the earliest, rather than 
the most recent, debt issue is selected. We also estimate specifications that omit each state separately, as well 
as omit the largest two GAAP and non-GAAP states, in order to determine whether results are influenced by 
the inclusion of any individual state. Results for these procedures are consistent with those reported. 
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TABLE 2 
Comparisons of GAAP and Non-GAAP States 


Panel A: Mean (Median) State-Level Municipal Bond Activity, 1995-2002 
All States GAAP States Non-GAAP States 


(п = 23) (n = 13) (n = 10) t-statistic 
Fraction of municipalities 0.58 0.59 0.57 0.28 
that issue debt 
New debt per capita, all 221.4 237.7 200.2 1.07 
municipalities (220.6) (231.5) (200.8) 
New debt per capita, issuing 241.6 257.5 220.9 1.04 
municipalities only (245.0) (252.7) (228.6) 
Outstanding debt per capita 1555.9 1676.3 1399.5 0.97 
(1400.6) (1400.6) (1413.9) 
Fraction of total new debt 0.24 0.28 0.18 1.96** 
that is public debt 
Fraction of municipalities 0.60 0.55 0.64 1.55 
that use private debt only 
Fraction of municipalities 0.06 0.10 0.02 2.08** 


that use public debt only 
Panel B: Mean (Median) Characteristics of Public Debt Issues 


АП Issues GAAP States Non-GAAP States 
(n - 424) (n = 212) (n - 212)  t-statistic 
TIC 4.6] 4.39 4.82 6.00*** 
(4.62) (4.46) (4.78) 
Bond ratings: 
Unrated 0.22 0.19 0.24 0.97 
Baa 0.01 0.01 0.01 0.48 
A 0.05 0.07 0.04 1.25 
Aa 0.10 0.17 0.03 4,90%%% 
Aaa 0.61 0.56 0.67 2.5]*** 
Insured 0.58 0.52 0.66 2,44%% 
Competitively bid 0.82 0.91 0.73 3.25 
Bank qualified 0.69 0.65 0.74 2.12** 
GO bond 0.71 0.74. 0.69 1.15 
Call 0.83 0.75 0.92 4,97%%ж 


Panel С: Distributions of State-Imposed Requirements by GAAP Requirements 
All States СААР States Non-GAAP States Chi-Squared 


(n = 23) (п = 13) (n = 10) Statistic 
Require audits 8 5 3 0.01 
Require official statements 210 6 4 0.09 
No bankruptcy 4 3 1 0.67 


ж жж же» Significant at .10, .05, and .01 (two-tailed), respectively. 
Variable Definitions: 
Bank qualified = dummy variable equal to 1 if the bond issue is bank 
qualified, and 0 otherwise; 
Call = dummy variable equal to 1 if any part of the bond issue 
is callable, and 0 otherwise; 


(continued on next page) 
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TABLE 2 (continued) 


Competitively bid = dummy variable equal to 1 if the bond is issued through 
competitive bid, and 0 if the bond is sold using a 
negotiated sale; 
Fraction of municipalities that issue debt = percentage of municipalities in the state that issued debt 
from 1995-2002; 

Fraction of municipalities that use private debt only = 1995-2002 percentage of municipalities in each state that 
borrow only from private lenders (banks or institutional 
lenders such as pension funds or insurance firms); 

Fraction of municipalities that use public debt only = 1995-2002 percentage of municipalities in each state that 
issue only publicly traded debt; 

Fraction of total new debt that is public debt = 1995-2002 ratio of the total new public debt to total new 
debt; 
GO bond = dummy variable equal to | if the issue is a general 
obligation bond, and 0 if the issue is a revenue bond; 
Insured = dummy variable equal to 1 if any part of the bond issue 
is insured, and 0 otherwise; 
New debt per capita, all municipalities = 1995-2002 mean (median) for all municipalities in the 
state; 
New debt per capita, issuing municipalities only = 1995~2002 mean (median) for all municipalities that 
issued debt; 
No bankruptcy = the state law proscribes municipal bankruptcy; and 
Outstanding debt per capita = 1995-2002 mean (median); 
Rating = Moody’s bond ratings; 
Require audits = states that require municipal audits; 
Require official statements = states that require official statements when municipal 
bonds are issued; 
TIC = true interest cost, computed as the interest rate that sets 
the present value of the principal and interest payments 
equal to the issue proceeds received by the issuer. 





regulation (Kessel 1971; Benson 1979; Wilson and Howard 1984; Sengupta 1998; Mansi 
et al. 2004). In particular, the table shows that bond issues in GAAP states are less likely 
to be insured or bank-qualified, more likely to be competitively bid, and less likely to have 
call provisions. Finding greater use of bond insurance for unregulated municipalities is 
consistent with findings in Gore et al. (2004) that bond insurance and financial disclosure 
are substitute determinants of municipal debt costs. On the other hand, we find no significant 
between-sample differences in overall bond ratings (t-statistic = 0.26), although potentially 
important differences exist in individual rating categories. Finally, differences in the use of 
general obligation (GO) versus revenue debt are not statistically significant. 

Panel C of Table 2 indicates whether GAAP states are more likely than non-GAAP 
states to require annual independent audits of municipalities, require official statement fil- 
ings with municipal debt issues, or prohibit municipalities from declaring bankruptcy. These 
characteristics are used to address concerns about the extent that empirical results reported 
later can be attributed to state imposed requirements that may be correlated with the GAAP 
disclosure requirement. Evidence in Panel C indicates that these state requirements are 
imposed independently of the GAAP requirement. Again, relatively small sample sizes 
potentially compromise statistical power and, therefore, we incorporate these requirements 
into the multivariate specifications, which are considered next. 


IV. MULTIVARIATE SPECIFICATIONS 
Tests of Hypothesis 1 


We use the following specification to investigate associations between GAAP disclosure 
regulation and the use of municipal debt financing. 
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DEBTUSE, = оо + «СААР state; + >, о/СОМТКО1,, (1) 


where the dependent variable DEBTUSE, is a measure of municipal 75 1995-2002 use of 
debt financing (described later), and CONTROL,, represents j control variables. Parameter 
estimates a, on the dummy variable GAAP state, which is set to 1 (0) for bond issues in 
GAAP (поп-СААР) states, are the focus of the investigation. Specifically, x, > 0 indicates 
municipal debt use is greater for GAAP than for non-GAAP states. 

Results for Specification (1) are displayed as Table 3.5 The dependent variable 
DEBTUSE, for specifications in the first three columns distinguishes 2,201 municipalities 
that issue public or private debt during 1995—2002 from 2,754 municipalities that do not 
issue debt during the period. Parameter estimates in these columns are from a logit speci- 
fication of the probability of debt issue. Results in the fourth through sixth columns are for 
an OLS specification of DEBTUSE, computed as the total new debt per capita issued during 
the same period. For both dependent variables, we show parameter estimates for subsamples 
delineated according to size (municipal population). Size partitions consider the possibility 
that differences in the reporting environment between large and small municipalities cause 
the consequences of state regulation to manifest differentially between the subsamples. For 
example, potential lenders may be better informed about large than small municipalities 
or incentives to comply with GAAP voluntarily may differ between large and small 
municipalities. 

We control for municipal size (log population), 1995-2002 population growth, state 
regulation of municipal practices other than state GAAP requirements, and individual mu- 
nicipal disclosure (GFOA certificate). The GFOA certificate is awarded to municipal gov- 
ernments that satisfy financial reporting standards set by the GFOA (formerly the Municipal 
Finance Officers Association). GFOA standards require both GAAP compliance and addi- 
tional non-GAAP disclosures, although participation in the program is voluntary. Thus, the 
GFOA variable indicates both GAAP compliance and the extent of voluntary disclosure. 

The positive associations between the use of debt financing and the GFOA certificate 
are consistent with evidence in Evans and Patton (1983) and Gore (2004). Size is associated 
with greater use of debt financing, while population growth is not significant. Two measures 
of enforcement (i.e., whether municipal audits are mandated and a high percentage of CPA's 
on the state auditor's staff), and bankruptcy proscription are associated with significantly 
less debt financing in some specifications. 

Except for the specification in the second column, the estimate o, is not statistically 
significant (p « 0.10, two-tailed). These results do not reliably support rejecting H1, al- 
though we achieve statistical significance for the logit specification of small municipalities, 
where potential lenders are likely to be less well informed and/or incentives to disclose 
voluntarily are less substantial. Therefore, we find no consistent evidence that GAAP dis- 
closure regulation significantly influences debt issuance beyond what is achieved through 
voluntary disclosure and other state-imposed mechanisms. Failure to detect statistically 
significant differences indicates that decisions to implement debt-financed municipal proj- 
ects are more complex than what is suggested by the characterization in Section II. For 
example, such decisions are certainly influenced by political considerations, as well as by 
the costs of debt financing. 





15 Standard errors for all multivariate specifications are adjusted for within-state clustering using procedures ad- 
vanced by Rogers (1993) as described in Cohen et al. (2003). 
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TABLE 3 
Associations between the Use of Debt Financing and GAAP Disclosure Requirements 
Logit Model* OLS Model” 
Full Full 
Sample Smalle Large Sample Small Large 
(n = 4,955) (n = 2,478) (n = 2,477) (n = 4,955) (n = 2,478) (n = 2,477) 
Intercept —9.44 —10.96 —8.93 -2.35 -1.57 —3.63 
(—10.60)***  (—7.30)*** (—6.17)*** (—6.13)*** (—2.54y*** (—9.17)*** 
Ln population (+) 1.12 1.34 1.03 0.31 0.22 0.44 
(11.61)*** (7.77)9*** — (6.84y*** — (6.74)*** — (275y***  (10.18)*** 
Population growth (+) —0.19 —0.46 —0.11 —0.05 —0.05 —0.04 
(—0.85) (70.70) (—1.03) (—1.88)* (—0.90) (—1.43) 
GFOA certificate (+) 0.86 0.59 0.93 0.28 0.19 0.28 
(2.97)*** (1.38) (2.97)*** — (3.60)*** (1.49) (3.88)*** 
Audits (?) —].29 –1.72 -0.89 -0.31 —0.33 —0.28 
(-1.67)% (-2.03)%%  (—1.17) (-1.09) (-1.61) (-0.70) 
Official statements (7) -0.55 -0.75 -0.34 —0.17 —0.13 —0.22 
(—1.04) (—1.34) (—0.62) (-0.89) (-1.03) (-0.77) 
No bankruptcy (2) —0.70 -1.02 -0.36 —0.08 —0.07 —0.04 
(—1.34) (—2.66)*** (—0.55) (-0.40) (—0.60) (-0.14) 
Corruption (2) -0.22 -0.34 -0.13 -0.02 0.03 —0.05 
(—0.55) (70.71) (70.31) (-0.17) (0.27) (-0.27) 
Percentage of CPAs (7) —0.66 —1.27 -0.15 —0.09 —0.11 -0.04 
(-1.58) (-2.83)*** (-0.31) (-0.70) (71.43) (-0.22) 
GAAP state (7) 0.26 0.69 —0.08 0.18 0.20 0.15 
(0.72) (181* (—021) (1.27) (1.60) (0.80) 
Adjusted R? 0.09 0.01 0.15 
Model likelihood ratio 1234.68 123.74 447.52 


ж жж жж Significant at .10, .05, and .01 (two-tailed), respectively. 
в Entries in the first three columns are estimates for а logit specification of the probability of using debt 
financing (public or private) during 1995-2002. 
> Entries in columns four through six are for an OLS specification of the 1995-2002 amount of new debt per 
capita. 
* "Small" and "Large" partitions are at the sample median population. 
Variable Definitions: 
Ln population = log of mean 1995—2002 population; 
Population growth = change in population over the preceding five years; 
GFOA certificate = dummy variable equal to 1 if the GFOA certificate is awarded in any of the prior four 


years; 
Audits = dummy variable equal to 1 if the state requires municipal audits; 
Official statements = dummy variable equal to 1 if the state mandates official statements; 
No bankruptcy = dummy variable equal to 1 if state law proscribes municipal bankruptcy; 
Corruption = dummy variable equal to 1 if the ratio of the number of indicted state and local 
government officials deflated by total state population exceeds the sample median; 
Percentage of CPAs = dummy variable equal to 1 if the fraction of CPAs on the state auditor's staff are above 
the sample median; and 
GAAP state = dummy variable equal to 1 if the issuing municipality is in a GAAP state, and 0 if the 
municipality is in an unregulated state. 


Standard errors are adjusted for clustering within states using procedures advanced in Rogers (1993). 
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Tests of Hypothesis 2 


We use the following specification to consider the use of private versus public municipal 
debt. 


PRIVDEBT, = By + B,GAAP state, + У, B,CONTROL,,, (2) 


where PRIVDEBT, is computed as municipal i’s ratio of private debt issued to total debt 
issued during 1995-2002, and the subscript j indicates a vector of municipal-specific control 
variables that potentially explain variation in the use of private versus public debt. The 
dependent variable PRIVDEBT, is obtained by comparing municipal i's total debt issued 
from the U.S. Census data with the total public debt issues from the SDC data. We compute 
the proportion of private debt as the complement of the proportion of publicly issued debt 
(Krishnaswami et al. 1999; Dhaliwal et al. 2005).'° Parameter estimates В, on the GAAP 
state dummy variable indicate tests of the null H2. Specifically, rejecting the null in favor 
of B, « 0 supports the proposition that municipalities in GAAP states are more likely to 
issue public debt than municipalities in states where municipal accounting practices are not 
regulated. 

Results for Specification (2) are in Table 4. Estimates for the full sample are in the 
first column, and results for small and large municipalities are in the second and third 
columns, respectively. Control variables—beyond those discussed previously in the analysis 
of the use of debt financing—are included based on arguments in Dhaliwal et al. (2005; 
hereafter, DKP), who consider the use of private versus public debt in the corporate context. 
More specifically, DKP distinguish issues with BBB or higher bond ratings, arguing that 
firms with lower bond ratings are more inclined to use private debt. The distribution of 
municipal bond ratings is skewed high relative to corporate ratings and, thus, we distinguish 
issues with Aaa ratings from the others. DKP also posit that larger debt issues are more 
likely to be issued publicly than privately. The absolute sizes of municipal debt issues during 
1995-2002 are highly collinear with population (see evidence in Table 3) and, therefore, 
we use the mean debt per capita issued from 1995-2002. DKP include return on assets as 
a financial performance measure, positing that performance varies directly with the use of 
public debt. The notion of accounting income lacks substantive interpretation for munici- 
palities; therefore, to consider financial performance, we distinguish municipalities that 
experience at least one deficit during 1995—2002. Finally, to consider voluntary financial 
disclosures, we include the fraction of observations during 1995—2002 thet earn the GFOA 
certificate. Notwithstanding these differences in measures, results in Table 4 are consistent 
with the DKP characterization. In particular, we find negative associations for mean mu- 
nicipal debt per capita, the Aaa bond rating, and voluntary disclosure, and a positive as- 
sociation for the deficit dummy variable. 

Turning to the primary focus of the analysis, parameter estimates В, on the GAAP state 
variable in the last row of parameter estimates in Table 4, are consistentlv negative. More- 
over, estimates are robust to considering other state-imposed statutory controls for munic- 
ipalities. As examples, results are comparable regardless of whether state law requires 
independent audits, official statement disclosure, proscribes municipal bankruptcy, or 
whether the state has a high corruption index or a high percentage of CPAs on the state 
auditors’ staff. Thus, the null H2 is rejected in favor of the alternative that municipalities 


16 Consistent with Dhaliwal et al. (2005) we compute the ratio of private to total debt using the entire sample 
period, as annual financing decisions can temporarily deviate from the true underlying profile. Results for 
specifications using sample observations for each municipality-year are consistent with those presented, however. 
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TABLE 4 
Associations between GAAP Requirements and the Ratio of Private to Total ређе 
Variable Full Sample Small Large 
(Expected Sign) (п = 2,049) (п - 1,026) (п = 1,023) 
Intercept 1.34 1.87 1.26 
(7.19)*** (5.78)*** (4.64)*** 
Ln population (-) —0.05 -0.12 —0.04 
(—4.17)*** (—3.16)*** (—1.98)** 
Population growth (?) 0.03 0.02 0.04 
(2.40)** (1.04) (2.05)** 
Aaa bond rating (—) -0.40 -0.61 -0.39 
(—7.64)*** (—4.63)*** (—5.52)*** 
Mean debt issued (-) -0.06 —0.07 --0.03 
(—2.48)*** (—2.30)** (—1.37) 
Deficit (+) 0.03 0.01 0.08 
(1.46) (0.67) (1.75)* 
GFOA certificate (—) -0.05 0.01 —0.08 
(—1.87)* (0.14) (-2.77)%ж 
Audits (2) 0.10 0.13 0.08 
(1.14) (1.72)* (0.80) 
Official statements (7) -0.02 —0.07 0.03 
(-0.33) (-1.15) (0.38) 
No bankruptcy (2) —0.03 —0.05 -0.00 
(-0.44) (-0.85) (-0.05) 
Corruption (2) 0.06 0.08 0.05 
(0.84) (1.29) (0.51) 
Percentage of CPAs (7) 0.01 0.01 0.02 
(0.09) (0.20) (0.14) 
GAAP state (—) -0.13 -0.10 —0.16 
(—2.63)*** (—2.13)** (—2.72)*** 
Adjusted В? 0.20 0.18 0.17 


ж жж PEE Significant at .10, .05, and .01 (two-tailed), respectively. 
a Entries are parameter estimates for an OLS specification of the ratio of new private debt to total new debt 
issued during 1995-2002. 
5 “Small” and “Large” partitions are at the sample median population. 
Variable Definitions: 
Ln population = log of the mean annual municipal population during the period; 
Population growth = change in population over the preceding five years; 
Aaa bond rating = dummy variable equal to 1 if the municipality’s most recent bond rating is Aaa, and 0 
otherwise; 
Mean debt issued = mean 1995-2002 total new debt per capita; 
Deficit = dummy variable equal to 1 if the municipality reports at least one deficit during 1995- 
2002; 
GFOA certificate = fraction of years during 1995-2002 the municipality is awarded the GFOA certificate; 
Audits = dummy variable equal to 1 if the state requires municipal audits; 
Official statements = dummy variable equal to 1 if the state mandates official statements; 
Мо bankruptcy = dummy variable equal to 1 if the state does not allow municipal bankruptcy; 
Corruption = dummy variable equal to 1 if the ratio of the number of indicted state and local 
government officials deflated by total state population exceeds the sample median; 
Percentage of CPAs = dummy variable equal to 1 if the percentage of CPAs on the state auditor’s staff exceeds 
the sample median; and 
GAAP state = dummy variable equal to 1 for municipalities in GAAP states, and 0 for municipalities in 
unregulated states. 
Predicted signs are shown parenthetically. 
Standard errors are adjusted for clustering within states using procedures advanced in Rogers (1993). 
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in GAAP states are less likely to place debt issues privately (more likely to issue public 
debt) than municipalities in unregulated, non-GAAP states. This evidence is consistent with 
the premise that disclosure regulation lowers public debt costs beyond what is achieved 
through voluntary disclosure and other state-imposed regulations. 


Tests of Hypothesis 3 


Cross-sectional regressions of the following general form consider associations between 
GAAP disclosure regulation and bond yields. 


TIC, = Yo + “СААР state, + y,INDEX, + У, y;CONTROL,,, (3) 


where the subscript i distinguishes the most recent bond issue for municipality i during 
1995-2002, and the subscript j indicates a vector of control variables that potentially explain 
variation in true interest costs (TIC). 

Parameter estimates ғу, for the dummy variable GAAP state are the principal focus of 
the investigation. In particular, finding у, « 0 supports rejecting H3 in favor of the alter- 
native hypothesis that interest costs are lower for municipalities in GAAP states than for 
municipalities in unregulated states. 

The variable INDEX, which is the prevailing Bond Buyer market yield at the time of 
the issue, considers interest rate fluctuations." We use indicator variables to distinguish 
issue-specific qualitative features that we expect influence bond yields (Kessel 1971; Benson 
1979; Wilson and Howard 1984; Sengupta 1998; Mansi et al. 2004). In particular, com- 
petition among underwriters reduces bond yields and, therefore, we distinguish issues that 
are competitively bid. General obligation issues, which are guaranteed by the municipal 
government and typically also by the state government, sell at lower yields than revenue 
debt issues, which are backed only by specific revenue streams. Similarly, bank-qualified 
issues—that is, issues where the total debt issued by the municipality in the year is less 
than $10 million—receive favorable federal income tax treatment and, therefore, typically 
sell at lower yields. Because lenders require compensation for the related interest rate risk, 
callable debt typically sells at higher yields. Recall that the GFOA certificate indicates the 
extent of voluntary disclosure (and GAAP compliance) by the municipality. 

Prior studies find that bond yields vary directly, albeit not linearly, with bond maturity. 
Maturities of municipal issues in unregulated states tend to be greater than maturities in 
GAAP states (result not reported). Following Gande et al. (1999), we use two dummy 
variables to distinguish both short-term maturities (< 5 years) and long-term maturities 
(> 15 years) from issues with five- to 15-year maturities. 

Bond ratings control for credit risk. Following Anderson et al. (2003) and Mansi et al. 
(2004), we convert default ratings into a single control variable. More specifically, we assign 
a value of 1 if the Moody’s bond rating is Aaa, and as the bond rating declines, the ratings 
variable increases by 1 (Anderson et al. 2003), with the highest number assigned to unrated 





17 Following Kessel (1971), we also consider specifications (not reported) of risk premia (TIC-INDEX), or the true 
interest cost net of the appropriate Bond Buyer index. Results using this measure are comparable qualitatively 
to reported results. Results are also comparable when the dependent variable is computed 25 net interest costs, 
a measure that ignores the time value of money, but is commonly used in early studies of municipal borrowing 
costs. 
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issues. As with prior analysis, we use a series of dummy variables to investigate how 
state requirements other than GAAP disclosure regulation vary with TIC. In addition, we 
include marginal personal income tax rates and state gross product per capita, two measures 
of state economic condition that potentially influence debt costs.'? Finally, specifications 
include seven dummy variables to consider mean effects of factors correlated with the year 
of issue (1995--2002). To ease the presentation, estimates are not tabulated for year indicator 
variables. 

Specification (3) is applied to the sample of 424 municipal debt issues in Table 5. 
Consistent with prior literature, we find that most control variables that consider charac- 
teristics of the debt issue are statistically significant in predicted directions. On the other 
hand, with the exception of the GAAP state variable, most of tbe state-level control variables 
are not significant. Estimates оп the parameter у, for the entire sample, displayed in the 
first column, indicate that mean true interest costs in GAAP states are 16 basis points lower 
than in unregulated disclosure states. For partitions established by comparing municipal 
population with the sample median, displayed in the second and third columns, the GAAP- 
versus-unregulated state mean difference in true interest costs (parameter estimates —0.25 
versus —0.14) indicates that the benefit to the GAAP requirement is approximately 11 basis 
points greater for small municipalities than for large municipalities. This difference, which 
is statistically significant (two-tailed p « 0.05), supports a characterization where greater 
benefits accrue to small municipalities where lenders are less well informed or where federal 
regulation is less likely to apply. Overall, we can confidently reject the null H3 in favor of 
the alternative hypothesis that borrowing costs are lower for GAAP states than for non- 
GAAP states. Such evidence is consistent with the premise that state-imposed GAAP dis- 
closure regulation reduces municipal debt costs incrementally beyond what is achieved 
through voluntary municipal disclosure and other state-imposed regulations. Further, the 
results indicate that state-level GAAP regulations are effective despite the recent federal 
regulations that encourage voluntary disclosure in unregulated states. 


Evidence Regarding the Implementation of GAAP Regulation 


The preceding analyses use cross-sectional comparisons to consider associations be- 
tween GAAP disclosure regulation and municipal debt costs. Although we consider mea- 
sures that control for the influence of other state-imposed statutory mechanisms, we are 
concerned about whether results can be attributed to unidentified state-level factors not 
considered in the specifications. To address such concerns, we consider municipal debt 
issues in Montana and Nevada, states that first imposed GAAP accounting regulations on 
7/1/01 and 6/27/01, respectively. 

For these analyses, we use the SDC data to construct a sample of 33 municipal debt 
issues—11 in Montana and 22 in Nevada—during the calendar year preceding the state 
GAAP requirement (2000), the year that the requirement is imposed (2001), and the year 
following the requirement (2002). Note that we execute the analysis using relatively long 





18 Results are comparable when the log of maturity is used rather than the Gande et al. (1999) classification, and 
when a series of dummy variables is used to consider bond ratings categories. Results are also comparable when 
observations are distinguished according to whether the municipality purchases bond insurance. The effects of 
bond insurance are apparently subsumed by the bond ratings variables, however, as the correlation between the 
insurance dummy and the bond ratings variable is —0.76. 

19 Results are consistent for specifications that include measures of state disposable income per capita, state pop- 
ulation, and the volume of municipal bonds. Note that continuous measures of state characteristics are unique 
to each state, and thus distinguish state fixed effects. Hence, we construct dummy variables that partition mu- 
nicipalities according to how corresponding state characteristics compare with median state characteristics. 
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TABLE 5 
Associations between True Interest Cost (TIC) and GAAP Disclosure Requirements? 
Independent Variable Full Sample Small? Large 
(Expected Sign) (n = 424) (n = 212) (n = 212) 
Intercept —1.95 —1.63 —2.18 
(—2.94)*** (—1.83)* (—3.41)*** 
Bond Buyer index (+) 1.22 1.14 1.26 
(10.24)*** (6.77)*** (9.50)*** 
Competitively bid (—) —0.13 —0.03 —0.16 
(—1.68)* (-0.23) (—1.98)** 
GO issue (—) —0.29 —0.19 —0.35 
(—4.90)*** (-1.99)%% (—5.40)*** 
Bank qualified (—) —0.12 –0.10 -0.03 
(—1.97)** (—1.10) (—0.48) 
Call provision (+) 0.34 0.29 0.34 
(4.97y*** (2.53)*** (2.97)*** 
GFOA certificate (—) 0.04 -0.06 0.04 
(0.99) (-0.62) (0.63) 
Maturity < five years (—) -0.61 —0.66 —0.57 
(—2.42)*** (-1.36) (–2.48) 
Maturity > 15 years (+) 0.58 0.49 0.66 
(12.69)*** (6.21)*** (8.15) *** 
Ln issue amount (—) -0.06 -0.04 -0.04 
(—1.74)* (-0.89) (-1.53) 
Ln population (—) —0.07 —0.08 —0.07 
(—4.40)*** (—2.07)** (—3.87)*** 
Population growth (—) -0.00 0.01 -0.00 
(-1.26) (1.19) (-1.54) 
Tax rates (+) 0.04 0.05 0.08 
(0.62) (0.55) (1.18) 
State gross product per capita (?) 0.12 0.23 —0.03 
(1.85)* (3.31)*** (—0.38) 
Bond rating (—) 0.02 0.02 0.00 
(5.17y*** (5.21)*** (0.72) 
Audits (-) —0.02 —0.01 -0.12 
(-0.26) (-0.07) (—1.96)** 
Official statements (—) -0.03 -0.05 0.10 
(-0.55) (-0.42) (1.19) 
No bankruptcy (-) -0.17 -0.17 -0.05 
(—1.80)* (—0.91) (-0.53) 
Corruption (2?) -0.01 0.11 —0.13 
(—0.19) (1.02) (-2.51)*** 
Percentage of CPAs (?) 0.03 0.13 —0.02 
(0.54) (1.01) (—0.38) 
GAAP state (—) —0.16 —0.25 —0.14 
(—3.31)*** (-—3.42)*** (-2.82y*** 
Adjusted R? 0.81 0.78 0.81 


ж жж жжх Significant at .10, .05, and .01 (two-tailed), respectively. 
* Entries аге OLS estimates for specifications of true interest cost (TIC), computed as the discount rate that 
equates the present value of the bond principal and interest payments with proceeds. 
(continued on next page) 
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TABLE 5 (continued) 


» “Small” and “Large” partitions are at the sample median population. 
Variable Definitions: 
Bond Buyer index = market yields for municipal general obligation or revenue bonds; 
Competitively bid = dummy variable set to 1 for sales through a competitive bidding 
process, and 0 for negotiated sales; 
GO issue = dummy variable set to 1 for general obligation issues, and 0 for 
revenue issues; 
Bank qualified = dummy variable set to 1 if the issue qualifies for preferential tax 
treatment by bank lenders; 
Call provision = dummy variable set to 1 if any part of the issue is callable; 
GFOA certificate = dummy variable equal to 1 if the municipality is awarded the 
GFOA certificate; 
Maturity < five years (Maturity > 15 years) = dummy variable set to 1 if the years to maturity are less than 5 
(exceeds 15); 
Ln issue amount = log of the face value of the issue; 
Ln population = log of population; 
Population growth = change in population over the preceding five years; 
Tax rates = indicator variable set to 1 if the state marginal tax rates are 
above the sample median; 
State gross product per capita = indicator variable equal to 1 if the state gross product per capita 
exceeds the sample median; 
Bond rating = Moody’s ratings, where Aaa = 1, and the numerical rating 
increases by 1 as the bond rating declines; 
Audits = dummy variable equal to 1 if the issuing municipality is in a 
state that mandates audits; 
Official statements = dummy variable equal to 1 if the issuing municipality is in a 
state that mandates official statements; 
No bankruptcy = dummy variable equal to 1 if the issuing municipality is in a 
state that does not allow municipal bankruptcy; 

Corruption = dummy variable equal to 1 if the ratio of the number of indicted 
state and local government officials deflated by total state 
population exceeds the sample median; 

Percentage of CPAs = dummy variable equal to 1 if the percentage of CPAs on the 
state auditor’s staff exceeds the sample median; and 
GAAP state = dummy variable equal to 1 for municipalities in GAAP states, 
and 0 for municipalities in unregulated states. 


Predicted signs are shown parenthetically. Specifications include year dummy variables to consider mean effects 
of unspecified time-variant factors (estimates not reported). Standard errors are adjusted for clustering within 
states using procedures advanced in Rogers (1993). 


windows because municipal debt is issued infrequently, and also because regulation is 
inevitably anticipated, which undermines our ability to confidently identify a unique event 
date. We use two sets of dummy variables to partition the sample observations accord- 
ing to how bond issue dates compare with effective dates of the state-imposed GAAP 
regulation. 

First, we consider specifications of TIC that include a dummy variable equal to 1 for 
issues during the one-and-one-half-year period following the effective date of the regulation. 
Negative parameter estimates on this variable indicate lower mean TIC following the ef- 
fective date. Second, we consider specifications that include two dummy variables that 
classify debt issues according to calendar year. In particular, we set a dummy variable equal 
to 1 for 2001 issues (set to 0 otherwise), and another dummy variable equal to 1 for 2002 
issues (0 otherwise). Negative parameter estimates ол! the first dummy variable indicate 
lower mean TIC for issues during 2001, the calendar year that the requirement is imposed, 
than for issues during 2000, the year prior to the disclosure regulation. Negative estimates 
on the second dummy variable indicate lower mean TIC for issues during 2002, the calendar 
year after the requirement is imposed than for issues during 2000. For either classification 
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scheme, negative estimates on dummy variables are consistent with the premise that the 
implementation of GAAP disclosure regulation reduces municipal debt costs. 

Results for these specifications are in Table 6. Panel A shows results for Montana (first 
two columns}, Nevada (third and fourth columns), and the two states combined (last two 
columns), where the dependent variable is computed as TIC less the corresponding Bond 
Buyer index of market yields (BBI). Estimates displayed in the first, third, and fifth columns 
indicate that mean post-regulation TIC (net of BBI) are significantly lower than mean pre- 
regulation means. Estimates displayed in the second, fourth, and sixth columns indicate 
that means are significantly lower in the year following the regulation year than in the year 
prior to the regulation year. Results for comparisons of the regulation year with contiguous 
years are not always statistically significant, although all estimates are nezative. 

Panel B of Table 6, which shows estimates for multivariate specifications of TIC when 
factors considered in the cross-sectional analysis in Table 5 are included, demonstrates that 
estimates in Panel A are not attributable to differences in issue-specific factors. Estimates 
for dummy variables that classify observations according to how the issue date compares 
with the effective date of the GAAP requirement support results in Panel A. In particular, 
estimates in the first column indicate that mean TIC during the 18 months after the re- 
quirement is significantly lower than mean TIC during the 18 months prior to the regulation, 
and estimates in the second column indicate that mean TIC is significantly lower during 
the year following the regulation year.”° 


Other Procedures 


Additional procedures validate the robustness of the results. First, we consider that, 
prior to issuing debt, municipalities choose between public and private debt. This sequenc- 
ing of the decision process raises concerns about how selection bias influences TIC spec- 
ifications in Table 5. To consider this possibility, we estimate a first-stage probit specifi- 
cation of the choice to issue public versus private debt, and include the inverse Mills ratio 
in the TIC specification.?! We find that the negative estimate for the GAAP state variable 
is robust to the two-step procedure; moreover, the inverse Mills ratio is not consistently 
significant. 

Second, we examine whether the Table 4 and 5 results hold for the subset of munici- 
palities that undergo Single Audits according to the U.S. Census. This procedure has two 
objectives. To address the issue of whether municipalities voluntarily comply with GAAP 
but choose not to apply for a GFOA certificate, we use the audit opinion per the Single 
Audit report, rather than GFOA certification, as a measure of voluntary GAAP compliance. 
We include an indicator variable equal to 1 if the municipality received an unqualified 
opinion, indicating material compliance with GAAP, and 0 otherwise. We also examine 
a subset of municipalities that are subjected to Single Audits to consider whether GAAP 





2 Adjusting TIC for ВВ! (Table 6, Panel А), or including BBI in the multivariate specification (Panel B), addresses 
concerns about whether interest costs for all states decreased after 2001. Moreover, pooling the Montana and 
Nevada samples with the GAAP state затоје in Table 5 indicates that Montana and Nevada municipalities have 
significantly lower interest costs than non-GAAP states in the post-adoption period. 

Results are comparable for two alternative approaches. First, we construct the probit specification to distinguish 

municipa'ities that issue only private debt from municipalities that issue only public debt during 1995—2002. 

Second, we distinguish municipality-years where the municipality issues only private or only public debt for a 

given year. 

22 The single audit opinion is a noisy measure of GAAP compliance. We find a significant positive correlation 
between -his measure and GFOA certification, however. Further, prior studies indicate tbat the majority of 
qualified -nunicipal audit opinions indicate GAAP violations specifically, inconsistent application of GAAP or 
a lack of appropriate fixed asset disclosures (Wilson and Howard 1984). 
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TABLE 6 
Regression Specifications of True Interest Cost (TIC) and GAAP Disclosure Requirements for 
States Newly Adopting GAAP 
Panel A: Dependent Variable: TIC Less Bond Buyer Тпдех“ 
Montana? Nevada Full Sample 
Event Date: (n = 11) (п = 22) (n = 33) 
Intercept —0.42 —0.26 —0.29 —0.30 —0.34 —0.29 
(—4.76)*** (—4.71y*** (—1.25) (—1.23) (—2.39)*** (—1.75)* 
Issues post-regulation  —0.23 —0.83 —0.65 
(-1.77)* (—2.84)*** (—3.28)*** 
Issues during the —0.35 —0.12 —0.24 
regulation year (—3.16)*** (—0.45) (—1.37) 
Issues year after the —0.38 —0.92 —0.84 
regulation year (—6.01)*** (—2.67)*** (—3.40)*** 
Adjusted R? 0.17 0.36 0.21 0.20 0.19 0.22 
Panel B: Dependent Variable: TIC; Controlling for Other Variables Associated with TIC* 
Full Sample 
(n = 33) 
Intercept —0.14 7.08 
(—0.04) (1.36) 
Bond Buyer index (4-) 1.02 -0.05 
(2.79)*** (—0.08) 
Competitively bid (—) —0.26 —0.44 
(—0.93) (—1.81)* 
GO issue (—) —0.07 —0.39 
(—0.37) (-1.27) 
Bank qualified (-) -0.12 -0.64 
(-0.34) (—1.80)* 
Call provision (+) 021 —0.02 
(1.39) (70.15) 
GFOA certificate (—) 0.09 —0.59 
(0.38) (-2.36)** 
Maturity < 5 years (-) —0.39 —0.72 
(—0.50) (—1.24) 
Maturity > 15 years (+) 0.66 1.02 
(3.96)*** (5.90)*** 
Ln issue amount (-) —0.20 —0.31 
(-2.71)*** (—3.73)*** 
Ln population (-) -0.03 0.01 
(-0.18) (0.04) 
Population growth (—) 0.06 0.11 
(1.11) (2.25)** 
Bond rating (—) —0.01 --0.02 
(-0.42) (-1.32) 
Issues post-regulation (—) —0.61 
(-2.35)** 
Issues during the regulation year (—) —0.61 


(—1.60) 


(continued on next page) 
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TABLE 6 (continued) 





Full Sample 
(n = 33) 
Issues year after the regulation year (—) -1.62 
(-2.82)ж%ж 
Adjusted R? 0.63 0.68 


ж жж жжх Significant at .10, .05, and .01 (two-tailed), respectively. 

*Entries are OLS estimates for specifications of true interest cost (TIC), computed as the discount rate that 
equates the present value of the bond principal and interest payments with proceeds. In Panel A, the dependent 
variable is TIC less the Bond Buyer index of market yields for municipal general obligation or revenue bonds. 

5 “Montana” and “Nevada” indicate bonds issued by municipalities in Montana and Nevada, respectively. 


Variable Definitions: 
Issues post-regulation = dummy variable set to 1 if the municipal bond is issued within 
one-and-a-half years after the effective date of regulation, and 0 
if issued within one-and-a-half years prior to the effective date 
of regulation; 
Issues during the regulation year = dummy set to 1 if the municipal bond is issued within the year 
of the effective date of regulation (2001), and 0 otherwise; 
Issues year after the regulation year = dummy variable set to 1 if the municipal bond is issued within 
one year following the effective date of regulation (2002), and 0 
otherwise; 
Bond Buyer index = market yields for municipal general obligat:on or revenue bonds; 
Competitively bid = dummy variable set to 1 for sales through a competitive bidding 
process; 0 for negotiated sales; 
GO issue = dummy variable set to 1 for general obligation issues, and 0 for 
revenue issues; 
Bank qualified = dummy variable set to 1 if the issue qualifizs for preferential tax 
treatment by bank lenders; 
Call provision = dummy variable set to 1 if any part of the issue is callable; 
GFOA certificate = dummy variable equal to 1 if the municipality is awarded the 
GFOA certificate; 
Maturity < five years (Maturity > 15 years) = dummy variable set to 1 if the years to maturity are less than 5 
(exceeds 15); 
Ln issue amount = log of the face value of the issue; 
Ln population = log of population; 
Population growth = change in population over the preceding five years; 
Bond rating = Moody’s ratings, where Aaa = 1, and the numerical rating 
increases by 1 as the bond rating declines. 
Predicted signs are shown parenthetically along with independent variables. Standard errors are adjusted for 
clustering within municipality using procedures advanced in Rogers (1993). 





disclosure regulation adds incrementally beyond what is provided by federal statutes. Re- 
sults using these procedures are consistent with those presented. Both the relative use of 
private debt is significantly higher (t = —2.11; p < .05, two-sided) and TIC is significantly 
lower in GAAP states (t = —2.08; р < 0.05, two-sided) than in states with unregulated 
disclosure. The Single Audit opinion indicator variable is insignificant in all specifications, 
however. 

Finally, the analysis focuses on states that unequivocally require GAAP or are un- 
regulated, even though some states, while not requiring GAAP, do impose unique state- 
specific disclosure requirements. This raises issues about whether interstate disclosure reg- 
ulation in the form of GAAP disclosure requirements or intrastate standardization of 
accounting methods matters more in terms of reducing debt costs. Although addressing this 
issue comprehensively is beyond the objective of the study, we can offer some preliminary 
insight. To this end, we supplement the sample used to execute the Table 5 analysis by 
including municipalities in five states that require state-specific disclosure and examine the 
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effect of interstate versus intrastate disclosure regulations. We use an indicator variable to 
distinguish municipalities in states that require specific non-GAAP accounting and disclo- 
sure. We find that, while the GAAP state indicator variable continues to be negative and 
statistically significant (estimate = -0.22; t-statistic = —2.57), mean debt costs are 47 
basis points higher for municipalities in states that require state-specific non-GAAP disclo- 
sure (estimate = 0.47; t-statistic = 3.05).23 Such evidence supports the proposition that 
comparability in interstate, not intrastate, disclosure is associated with lower municipal debt 
costs. 


У. CONCLUDING REMARKS 

Changes in the municipal debt environment, including the 1984 establishment of GASB 
as the authority for setting municipal accounting standards, and the imposition of a variety 
of new federal and state regulations, are reasons to reconsider the costs and benefits of 
disclosure regulation in the municipal government context. Overall, we find that munici- 
palities in states that mandate GAAP accounting and reporting are more likely to pursue 
public debt than private debt financing options, and that municipal debt financing costs are 
14 to 25 basis points lower in GAAP states than in states with unregulated disclosure. We 
find no evidence that lower financing costs lead to an increased use of debt financing in 
general, but we do find some limited evidence that the use of debt 15 greater for small 
municipalities where contracting costs between municipal borrowers and lenders are likely 
to be high. We further demonstrate that these results are robust to considering other state- 
imposed requirements that can affect debt costs. Moreover, we find that two states that first 
require GAAP during the period encompassed by the study realize significantly lower mean 
municipal debt costs following the effective date of the regulation. Such evidence indicates 
that the effects of GAAP reporting and other state requirements are independent of, and 
incremental to, the effect of each other. 

Finally, it is perhaps important to emphasize that the costs of GAAP regulation poten- 
tially outweigh benefits that accrue in municipal debt markets and, therefore, we cannot 
conclude that specific practices recommended by the GASB dominate other possible re- 
porting procedures. Similarly, we cannot meaningfully compare the costs of GAAP com- 
pliance with other voluntary mechanisms that potentiall yield greater reductions in 
municipal financing costs. Thus, the analysis does not definitively support conclusions 
regarding the costs of regulation or decisions by the states to mandate GAAP accounting 
for municipalities. Even so, the results consistently support the efficacy of GAAP disclosure 
regulation as a determinant of the cost of municipal financing. 
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ABSTRACT: This paper investigates the relation between differences in accounting 
standards across countries and foreign analyst following and forecast accuracy. We 
develop two measures of differences in generally accepted accounting principles 
(GAAP) for 1,176 country-pairs. We then examine the impact of these measures of 
accounting differences on foreign analysts. In so doing, we utilize a unique database 
that identifies the Iccation of financial analysts around the world, creating a sample that 
covers 6,888 foreicn analysts making a total of 43,968 forecasts for 6,169 firms from 
49 countries during 1998-2004. We find that the extent to which GAAP differs between 
two countries is negatively related to both foreign analyst following and forecast ac- 
curacy. Our results suggest that GAAP differences are associated with economic costs 
for financial analysts. 


I. INTRODUCTION 
his paper investigates the relation between differences in accounting standards across 
| countries and fcreign analyst following and forecast accuracy. Despite years of dis- 
cussion about the potential costs and benefits of accounting harmonization, there 
exists little if any evidence about the existence or magnitude of such costs or benefits. We 
hypothesize that differences in accounting standards impose costs on foreign financial 
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analysts, costs that dissuade analysts from following firms from countries with accounting 
standards different from the standards in their home countries. We develop two measures 
of differences in accounting standards for 1,176 country-pairs based on an international 
survey of generally accepted accounting principles (GAAP) in 2001. We find a strong 
negative relation between GAAP differences and foreign analyst following. This negative 
relation remains in tests that control for a wide range of country-pair characteristics such 
as cultural, economic, geographic, legal, and industrial proximity. 

Additionally, for those analysts who do choose to follow foreign firms, we hypothesize 
that differences in accounting standards are negatively related to earnings forecast accuracy. 
While we find a negative relation between GAAP differences and forecast accuracy, this 
relation is weaker than the relation between GAAP differences and foreign analyst follow- 
ing. Our evidence that accounting differences impact financial analysts who specialize in 
collecting, analyzing, and disseminating financial information suggests that there are po- 
tential economic costs associated with variation in accounting rules across countries. 

Our paper differs from the prior literature in several important ways. First, we do not 
argue that any one set of accounting rules is better than others and we do not attempt to 
assess the quality of any given set of accounting rules. Rather, we propose that analysts 
tend to avoid following firms from countries using accounting rules that are significantly 
differen: from the accounting rules used in their home country and issue less accurate 
forecasts for such companies when they choose to follow them. Second, we make use of 
a unique dataset that identifies the location of financial analysts around the world. We 
examine the effects of accounting differences on financial analysts because analysts are 
among the most important, sophisticated, and visible users of financial statements, and 
because analysts explicitly forecast accounting numbers produced by GAAP. We focus on 
analyst location because the location of analysts who follow a particular firm is of practical 
interest in assessing worldwide investment interest in the firm's equity shares. In addition, 
analyst location is expected to correlate with analyst educational background and therefore 
familiarity with domicile country GAAP and lack of familiarity with GAAP in other coun- 
tries without incurring additional costs to acquire such familiarity.! Third, unlike studies 
that focus on a limited number of countries, our sample covers firms from 49 countries. 
This sample not only contributes to the power of our tests, but also enhances the general- 
izability of our results. 

Our main results—that the extent to which accounting standards differ across countries 
is negatively related to foreign analyst following— still hold even after we control for 
various analyst and firm characteristics along with a variety of country-pair differences that 
might also impact analyst activities. Our main results for forecast accuracy also generally 
hold after controlling for various analyst and firm characteristics along with a variety of 
country-pair differences, but are weaker than the analyst following results. Our analyst 
following results are robust to a wide variety of modifications in our research design, and 
are corroborated by time-series analysis on a sample of firms voluntarily adopting Inter- 
national Accounting Standards. 

In addition, we address the fact that not all firms follow the accounting standards of 
their home country and that there are other sources of variation in the implementation 
of accounting standards at the firm level within countries. First, we identify firms that use 





! Our assumption that analysts are not familiar with GAAP in other countries and must incur costs to gain expertise 
in understanding other countries’ GAAP appears consistent with the assumption that foreign investors incur such 
costs in Barth et al. (1999). 
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either U.S. GAAP or IAS using Worldscope data that indicate the accounting standards 
followed for each firm-year. These firms are excluded from our tests that look at differences 
in accounting standards at the country-pair level based on the local standards in the firm’s 
home country versus the analyst’s home country. We also control for two widely available 
proxies for firm-level differences in the implementation of accounting standards, presence 
of a Big 4 auditor, or a qualified audit opinion. Our results are robust to the inclusion of 
these control variables. 


II. RELATED LITERATURE AND MOTIVATION 

Despite years of debate about the desirability of accounting harmonization, there is 
little if any empirical evidence of the existence or magnitude of the benefits from or costs 
imposed by differences in accounting standards around the world.? The objective of our 
study is to provide such evidence. We begin with a brief overview of the accounting bar- 
monization debate followed by a discussion of how our study relates to the existing 
literature. 

The international effort in harmonizing national accounting standards formally began 
in 1973 with the establishment of the International Accounting Standards Committee 
(IASC), which aimed to improve and harmonize financial reporting around the world. How- 
ever, there was limited adoption of International Accounting Standards before the late 
1990s. An important success for international accounting harmonization culminated in 2002 
when the EU parliament approved the regulation requiring EU-registered companies to 
adopt IAS by 2005.3 

The proponents of accounting harmonization argue that harmonization helps reduce 
information asymmetry, lowers the cost of capital, and increases capital flow across borders. 
A single global set of standards facilitates cross-border comparisons of financial data. With 
accounting harmonization, investors and other market participants could better use their 
current expertise to analyze firms from countries with accounting standards that they are 
familiar with. The opponents argue that the characteristics of accounting problems, history, 
culture, and institutional frameworks in a country determine the form and content of ac- 
counting standards. Hence, an appropriate set of accounting standards in one country need 
not be an appropriate set of accounting standards in another country. Harmonization also 
increases firms' costs in complying with the new standards. Further, even if a single set of 
global accounting standards were adopted internationally, lax and inconsistent enforcement 
may result in limited compliance with the standards and diminished comparability (Ball et 
al. 2003). 

Our study is closely related to the research that has investigated how accounting stan- 
dards or their implementation affect financial analysts internationally. Hope (20032) shows 
that analysts forecast more accurately for firms that disclose their accounting method choice. 


? Ball (2006) also notes the lack of evidence on which to assess the advantages and disadvantages of uniform 
accounting rules. 

3 In April 2001, the International Accounting Standards Board (IASB) succeeded the IASC for setting accounting 
standards. The prospective widespread adoption of international standards in the EU prompted the IASB to 
revise the standards that it had inherited from the IASC. In March 2004 the IASB completed its “stable platform” 
of standards. The new and revised standards now include new IFRS and the IAS, both of which are now 
designated International Financial Reporting Standards (IFRS). For simplicity and consistency with the past 
literature, we refer to these standards as IAS throughout this paper. 
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Hope (20035) also finds that strong country-level enforcement is associated with greater 
forecast accuracy. Basu et al. (1998) show that forecast accuracy is lower for countries with 
less accrual basis accounting, more market-based accounting, and less accounting choice. 
Based on a sample of 80 non-U.S. firms that adopted IAS by 1993, Ashbaugh and Pincus 
(2001) find that the extent of difference between local GAAP and IAS is negatively asso- 
ciated with analysts’ earnings forecast accuracy prior to adopting IAS. They also find that 
analysts’ forecast accuracy increases after adopting IAS. Guan et al. (2006) find that analysts 
provide more accurate forecasts for firms from countries with GAAP that are more similar 
to U.S. GAAP, and that this effect is stronger in weak disclosure countries and for firms 
followed by few analysts. 

Other researchers have investigated how variation in institutional characteristics other 
than accounting standards impact analysts internationally. Chang et al. (2000) document 
considerable variation across countries in analysts’ activities. They also find that legal origin 
helps explain the accuracy of analysts, though Ang and Ciccone (2001) reach the opposite 
conclusion. Barniv et al. (2005) find that analysts with superior ability and resources con- 
sistently outperform other analysts in common law countries, where market forces provide 
incentives for performance, than in civil law countries, where market-based incentives are 
less effective. Bae et al. (2007) find that local analysts have an information advantage, i.e., 
forecast more accurately, than foreign analysts. They also find that the extent of local 
analysts’ advantage is greater in low disclosure, high earnings management environments, 
and that the information advantage of local analysts is related to U.S. home bias, i.e., the 
extent to which U.S. investors underweight foreign stocks in their portfolio. 

There is also a limited literature that investigates the determinants of analyst following 
in an international setting. Lang et al. (2004) find that analysts are less likely to follow 
firms with potential incentives to withhold or manipulate information, and this relation is 
stronger for firms from low shareholder protection countries. Bushman et al. (2005) find 
that analyst following increases after initial enforcement of insider trading laws. They fur- 
ther find that this increase is concentrated in emerging markets. However, no study has yet 
investigated how differences in accounting standards affect analyst following. 

Our paper also complements recent research that investigates the relation between firms’ 
choice of accounting standards and international investment allocation decisions. In fact, 
many firms have voluntarily adopted either IAS or U.S. GAAP to better position themselves 
in the competition for investors’ confidence and scarce capital. Bradshaw et al. (2004) find 
that conformity to U.S. GAAP helps foreign firms attract U.S. institutional investment since 
U.S. GAAP is more familiar to these U.S. investors, potentially reducing information- 
processing costs and providing them with what is perceived to be higher quality informa- 
tion. Covrig et al. (2007) examine the holdings of over 25,000 mutual funds from around 
the world and find that foreign mutual fund holdings are higher for firms adopting IAS, 
suggesting that familiar or better GAAP increases foreign investor interest. Empirical as- 
sessments of the effects of accounting standards on both investors and analysts can provide 
valuable, complementary insights, and both approaches have strengths and weaknesses. 
Investment decisions by investors may be of greater economic significance than analysts’ 
forecasts and recommendations. However, many investors (mutual funds) follow investment 
strategies unrelated to firm fundamentals (e.g., index funds), while financial analysts almost 
invariably utilize financial statements. In addition, analysts issue earnings forecasts that 
allow an assessment of how GAAP differences affect predictions of accounting numbers. 
We also acknowledge that analyst following could be a function of investor demand, so 
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our results could also гећес! the role that GAAP differences play in affecting investors as 
well as analysts.* 

We acknowledge that there is no theory that allows us to specify and test comprehensive 
models of analyst behavior with respect to either the decision to follow firms or to issue 
more or less accurate earnings forecasts for the firms they follow. With respect to the 
decision to follow firms, we assume that this decision is made based on the costs and 
benefits of following foreign firms. The benefits might include, for example, broadening 
the analyst’s industry coverage to include significant foreign firms, increased commissions 
for their brokerage firm that accompany expanded coverage and investment recommenda- 
tions, or investment banking fees. The costs presumably include primarily the direct costs 
of acquiring information about a new firm, but could include reputational costs if the analyst 
does a poor job of forecasting and providing recommendations about the new firm. For 
example, Kini et al. (2005) find that forecast accuracy is rewarded with more favorable 
employment in the international analyst market. Our hypothesis is that the costs of following 
a foreign firm increase with the extent of GAAP differences between the analyst’s domicile 
country and the home country of the foreign firm. 

We also acknowledge that the costs and benefits that are weighed when deciding 
whether to follow a foreign firm need not be identical to the factors that affect forecast 
accuracy. Our hypothesis is, again, that the costs of providing accurate forecasts increase 
with the extent of GAAP differences between the analyst’s home country and the home 
country of the foreign firm. It is possible that the decision to follow a firm indicates that 
the benefits of following the firm outweigh the costs of learning the effects of different 
GAAP on the accounting representation of firm performance. If so, then analysts who 
choose to follow foreign firms might incur those costs and successfully understand the 
effects of different GAAP such that GAAP differences do not affect forecast accuracy for 
analysts following foreign firms. We expect that such a view of the costs of following firms 
and providing forecasts is too simplistic—the costs are primarily effort-related and are 
therefore continuous in nature. While the decision to follow a foreign firm may signal the 
decision to incur costs to learn the effects of different GAAP, it is possible that the effects 
of GAAP differences would not be completely overcome by the foreign analyst. It is, 
however, reasonable to anticipate that GAAP differences have a greater effect on foreign 
analyst following than on their forecast accuracy. 

Our hypotheses, stated below in alternative form, reflect our assumption that the costs 
of both following foreign firms and forecasting earnings for foreign firms increase as the 





4 To ensure that our results are not entirely attributable to the relation between investor demand and analyst 
activities, we perform the following additional analysis. To see the incremental effect of GAAP differences 
beyond the demand-driven effect, we partition our sample observations into four groups by the level of openness 
in firm countries and by the level of GAAP differences between firm countries and analyst countries. We sort 
our sample countries into Low and High openness groups by the median of our sample countries’ openness 
measures. The openness measure is computed as the ratio of the market capitalization of the constituent firms 
comprising the IFC Investable index to those that comprise the IFC Global index for each country. The data 
are from Bekaert et al. (2005). The openness variable measures the proportion of firms that are investable by 
foreign investors and can proxy for demand from foreign investors. Presumably, the higher the ratio is, the 
higher the demand from foreign investors for equity investment and accordingly the more demand for foreign 
analyst services. We also sort our sample countries into Low and High GAAP difference groups based on our 
two GAAP difference measures, respectively. We then compute the mean foreign analyst following in each 
subgroup. For both the more and less open countries, the difference in the mean foreign analyst following 
between the low and high GAAP difference group is significant at better than the .01 level. These results hold 
for both GAAP difference measures. These results suggest that foreign investor demand is not driving our 
results. 
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number of differences between the analyst’s home country GAAP and GAAP in the foreign 
firm’s home country increase: 


НІ: Foreign analyst following is negatively related to the number of differences be- 
tween GAAP in the home country of the covered firm and GAAP in the domicile 
country of the analyst. 


H2: Foreign analysts’ forecast accuracy is negatively related to the number of differ- 
ences between GAAP in the home country of the covered firm and GAAP in the 
domicile country of the analyst. 


Ш. RESEARCH DESIGN 
Analyst Location 


We use Nelson's Directories of Investment Research (1999—2005) for information on 
the location of financial analysts. Nelson’s Directories provide information on nearly 1,700 
research firms with nearly 40,000 equity analysts covering publicly traded companies 
around the world during the period of 1999-2005. We obtain the full names of equity 
analysts and their country locations from annual volumes of Nelson's Directories for the 
years 1999 to 2005. 

First, we match Nelson research firms to I/B/E/S brokers by broker names and by 
looking for overlap in analysts’ names associated with the brokers between the two data- 
bases.? For the matched brokers, we match the equity analysts from I/B/E/S and Nelson's 
Directory by their last names and the initials of their first names. Each volume of 
Nelson's Directory is usually published in January using data as of November of the pre- 
vious year. Thus, we classify an analyst's location in the year 1 volume of Nelson's Direc- 
tory as applicable to year 1—1 in the I/B/E/S database.® Once the analysts’ names are 
matched, we obtain the country locations of the I/B/E/S analysts. This procedure allows 
us to identify the country location for approximately 60 percent of all analysts included in 
the I/B/E/S database for our sample firms.’ 

As discussed earlier, we are interested in identifying analyst location because analyst 
location is economically significant as a measure of international interest in a firm's equity 
shares and because location is expected to correlate with GAAP knowledge and familiarity. 
Implicit in our hypothesis development is the assumption that analysts' locations are sta- 
ble—i.e., that analysts, by and large, work in the country where they have been trained 
and educated such that they are most familiar with the GAAP in the country where they 
are currently located. Of course, like any profession, there is some international mobility 
among financial analysts. When analysts move from one country to another, the current 
location no longer necessarily accompanies greater familiarity with local GAAP. Interna- 
tional mobility among financial analysts therefore should decrease our ability to observe 
the effects of differences in GAAP on analysts. However, of the 8,504 cases where a 
financial analyst is in our database for two consecutive years, analysts change their country 
location in 474 instances, less than 6 percent of those cases, suggesting that while cross- 
border relocations by financial analysts do occur, they are not common. 


5 |n 1998 Nelson became part of Thomson Financial. In September 2000 Thomson Financial acquired Primark, 
the parent company of I/B/E/S International, and I/B/E/S became a part of the research and analytic unit of 
the broker/fund management group at Thomson Financial. 

6 We obtain the same results when we classify an analyst's location in year t volume of Nelson's Directory as 
applicable to year ғ in I/B/E/S database. 

7 We later provide evidence about the outcome of this matching process on a country-by-country basis. 
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Measures of GAAP Differences across Countries 


There exist a handful of studies that develop measures of differences in accounting 
standards across countries. Hung (2001) uses an accrual index computed by comparing the 
accounting standards in 11 areas for 21 countries based on the 1993 International Account- 
ing Summaries by Coopers & Lybrand. Relying on the same data source, Young and 
Guenther (2003) develop an index that captures the degree of disclosure required in a 
country based on 15 separate disclosure items. Ashbaugh and Pincus (2001) tabulate ac- 
counting differences across eight disclosure requirements and four measurement rules rel- 
ative to IAS for 13 countries. Bradshaw et al. (2004) measure conformity to U.S. GAAP 
at the firm level based on 13 accounting method choices using data from Worldscope. 

Our main interest is in the extent to which accounting standards differ between two 
countries. Measuring differences in accounting standards is extremely difficult due to the 
wide range and complexity of accounting standards, creating a very long list of points on 
which different standards might be said to agree or differ. We adopt two approaches in this 
study. Our first approach involves identifying a list of 21 important accounting rules based 
on a review of the past literature and relying on a recent, comprehensive survey of GAAP 
differences. We then identify differences in these 21 accounting rules between each of the 
country-pairs in our sample. Our second approach is less judgmental. We use the survey 
` data to identify commonly occurring differences in accounting across countries rather than 
using the past literature and our own judgment to determine which GAAP differences to 
focus on. Generally, we find similar results across both measures of GAAP differences. 

We rely on the recent GAAP 2001: A Survey of National Accounting Rules Bench- 
marked Against International Accounting Standards (Nobes 2001). In this survey, partners 
in large accountancy firms from more than 60 countries benchmarked the local accounting 
standards in their country against IAS, focusing their attention on rules in place as of 
December 31, 2001. The survey contains information on how local GAAP differs from IAS 
on 80 key accounting issues, issues incorporating recognition, measurement, and disclosure 
rules. For each country, the survey captures four types of differences from IAS: 


(1) absence of recognition and measurement rules that are present in IAS; 

(2) absence of disclosure rules that are present in IAS; 

(3) inconsistencies between local GAAP and IAS that could lead to differences for 
many enterprises; and 

(4) other issues that could lead to differences between local GAAP and IAS for certain 
enterprises. 


To help better understand these categories, we provide example items from each cat- 
egory. In the first category, many countries do not require accounting for employee benefits, 
required under IAS No. 19, or accounting for impairment of assets as required under IAS 
No. 36. In the second category, common disclosures that are called for under IAS but not 
required under local GAAP include segment reporting, related-party transactions, and cash 
flow statements. Category 3 captures differences such as the capitalization of research and 
development costs and differences in aspects of deferred tax accounting that may affect 
some industries. Finally, category 4 includes, for example, differences in accounting for 
long-term construction contracts.? Based on a review of the items contained in this list and 
drawing on prior research that has utilized indices of differences in accounting standards 


* Ding et al. (2007) also use the GAAP 2001 survey and explore the causes and consequences of the absence of 
TAS rules (categories 1 and 2) and departures from IAS rules (categories 3 and 4). 
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across countries, our first measure of GAAP differences across countries is based on a list 
of 21 key accounting items that meet three criteria: (1) the item is identified as a key 
accounting item in the past literature, where we primarily rely on the list of items compiled 
by Comprix et al. (2003), Bradshaw et al. (2004), and Basu et al. (1998); (2) we can 
determine that countries with GAAP that does not conform to JAS have GAAP that are 
similar to one another; and (3) the item creates variation across countries, i.e., at least five 
countries from our sample are different from the sample countries that conform to IAS for 
that item but are similar to one another. 

From this list of 21 key accounting items, we construct a measure of GAAP differences 
for each country-pair in our sample as follows. First, for each accounting item in the list, 
countries that do not conform to IAS receive a score of 1 for that accounting item. АП 
other countries receive a score of 0 for that item. Then, for each item in our 21-item list, 
we compare each pair of countries in our sample. If both countries conform to IAS (i.e., 
each has a score of 0) for that item, or if both countries differ from IAS (i.e., each has a 
score of 1) for that item, then that pair of countries is deemed to have similar GAAP for 
that item and the country-pair is assigned a ““GAAP difference” score of 0 for that item. 
If one country conforms to IAS (1.е., a score of 0 for that item) and the other country does 
not (1.е., a score of 1 for that item), then the two countries are deemed to һауе different 
GAAP for that item and the country-pair is assigned a “GAAP difference” score of 1 for 
that item. This procedure is repeated for all 21 accounting items on our list and the total 
“GAAP difference” score is simply the sum of the scores for that country-pair across all 
21 items. This score is our first measure of accounting standard differences that theoretically 
ranges between 0 and 21 and increases as the extent of difference in GAAP between the 
two countries increases. We denote this measure of GAAP differences gaapdiffl. This 
measure of GAAP differences is more judgmental than the next measure we describe be- 
cause (1) the list of items we include is based on the past literature, and (2) we utilize the 
text included іп the GAAP 2001 Survey to help ensure coding accuracy and to help ensure 
that all countries coded as different from IAS for each item have similar GAAP for that 
item. 

Table 1 provides both the list of 21 accounting items used in measuring саара}! and 
the individual country scores for each item. The table indicates which countries have been 
coded 1, indicating that the country differs from IAS for that item. For simplicity in re- 
porting we do not report the country-pair scores, though they can be easily inferred from 
the country-level data in Table 1. Luxembourg had the most differences from IAS with 18 
out of 21, while there were no differences between Singapore and South African GAAP 
and IAS. The Luxembourg-Singapore and Luxembourg-South Africa country-pairs also had 
the most different GAAP, with a total of 18 differences in GAAP. In addition to the 
Singapore-South Africa country-pair, the U.K. and Ireland also had zero GAAP differences 
(not surprising since Ireland used U.K. GAAP during our sample period). 

This measure of differences in accounting standards across countries has some advan- 
tages. First, because the measure is constructed based on survey responses from local 
partners in large accounting firms, we expect little error in identifying similarities and 
differences between each country's local GAAP and IAS. Second, because the measure 
includes items identified as key accounting areas in past literature, it should capture mean- 
ingful, substantive differences in recognition, measurement, and disclosure rules around the 
world. The overlap between the items included in this measure and the items included in 
lists of key accounting differences in the past literature also affords comparability with the 
past literature. 
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TABLE 1 


The Initial GAAP Differences Measure (gaapdiff1) 


Panel A: The 21 IAS Items Making Up the Initial GAAP Differences Measure 


Description—Countries Coded 1 








Jtem IAS Rules 
1 IAS No. 1.7 
2 IAS No. 12 
3 IAS No. 14 
4 IAS No. 17 
5 IAS No. 19 
6 IAS No. 19.52 
7 IAS No. 2.36 
8 IAS No. 22.56/38.99 
9 IAS No. 24 
10 IAS No. 32.18/.23 
11 IAS No. 32.77 
12 IAS No. 35 
13 IAS No. 36 
14 IAS No. 37 
15 IAS No. 37.14 
16 IAS No. 37.45 
17 IAS No. 38.42 
18 JAS No. 38.51 
10 IAS No. 7 
20 IAS No. 8.6 
21 SIC 12 


Do not require a primary statement of changes in equity 
Do not generally require deferred tax accounting 
Require no or very limited segment reporting 

Require no or very limited capitalization of leases 


Do not have rules for accounting for employee benefit obligations 
(other than defined contribution plans in some cases) 


Do not have rules for accounting for employee benefits other than 
pensions 

Do not require disclosure of FIFO inventory cost when LIFO is used 

Do not require impairment testing of goodwill or other intangibles 
with lives in excess of 20 years 


Have no or very limited disclosure requirements for related-party 
transactions 


Do not require that companies account for their financial instruments 
based on substance over form 

Do not require the disclosure of the fair value of financial assets and 
liabilities 

Do not have rules outlining the treatment of discontinued operations 


Do not have rules calling for impairment testing for long-term 
assets, or impairments are only recorded when deemed permanent 


Do not have specific rules dealing with provisions 

Permit establishing provision when there is no obligation 

Do not have rules calling for the discounting of provisions 

Permit capitalization of research and development costs 

Permit capitalization of some other internally generated intangibles 
(e.g., brands) 

Do not require a statement of cash flows 

Permit a broader definition of extraordinary items 

Do not require the consolidation of special purpose entities 


Panel B: Differences from IAS by Country—Used in gaapdiffl 
Country/Item 1 2 34 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


Argentina 
Australia 


Austria 


Belgium 


Brazil 
Canada 
Chile 
China 
Czech 


Denmark 


Egypt 


Estonia 


111 1 L1 1 1 1 1 1 1 1 1 
1 1 1 1 

1 1 1 1 l i. 4| 1 1 1 1 1 
1 1 1111 1| 11 1 1 1 1 
1 1 1 ls: L. Td 1 1 

1 1 1 1 1 
1 1 1 11 1 1 1 | 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1| 
1 1 1 1 1 1 1 1 1 ] 
111 1 1 1 1 1 
1 1 114141 1 
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Country/Item 1 2 3 4 5 6 


Finland 1 
France 1 
Germany 1 
Greece 1 
Hong Kong 1 
Hungary 111 1 
India 1 

Indonesia 1 
Ireland 

Israel 1 | 1 
Italy 1 1 1 
Japan 
Korea 1 
Luxembourg 11 11 1 
Malaysia I 
Mexico 


The 1 
Netherlands 


New Zealand 1 
Norway 1 1 
Pakistan 

Peru 1 
Philippines 1 1 
Poland 1 1 
Portugal 1 1 

Russia 1 1 1 
Singapore 

Slovenia 111 1 
South Africa 

Spain 1 1 1 
Sweden 1 1 
Switzerland 1 1 1 
Taiwan 

Thailand 1 1 
The U.K. 
Turkey 
The U.S. 
Venezuela 1 


ке 
ке 
T 


11111 


The IAS numbers used for reference in this table are the primary IAS standard references given in the GAAP 
2001 survey used for coding each item. In each case, the textual description of the GAAP difference was also 


10 11 12 
1 1 1 
1 1 
1 1 1 
1 1 i 
1 i 
1201 
1 1 1 

1 
1 
1 
1 1 1 
1 

1 1 
1 1 1 
1 1 1 
1 
1 1 
1 1 
1 1 
i- Lt 14 
1 1 1 

1 1 
1 1 1 
1 1 1| 
1 1 1 
1 1 
1 
1 
1 1 1 
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utilized in the coding, so in some cases countries identified as differing from IAS on the indicated standard аге 


not coded 1 because the text description for that country suggested that the difference from IAS GAAP was 


minor and unlike the other countries coded as 1. In addition, in some instances countries are coded as 1 even if 


the indicated standard was not mentioned for that country, if the text for a related item suggested that the 
country’s GAAP was in fact different from IAS on the dimension described above. Since we are interested in 
GAAP differences across countries, gaapdiff! is the sum of the number of differences observed іп the scores 


across all 21 items between each country-pair; gaapdiffl therefore has a theoretical maximum value of 21 and 


minimum value of 0. 
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Our approach also has some limitations. First, even though we identify a relatively 
comprehensive list of items that meet the criteria we discussed earlier, this measure is 
obviously incomplete and does not capture all important aspects of differences in accounting 
standards across countries. Second, the measure is based on rules in effect in 2001. To the 
extent that accounting rules changed in the 1998—2004 sample period, we measure differ- 
ences in accounting standards with error. Third, and perhaps most importantly, this list 
captures differences in accounting standards, not necessarily actual practice, across coun- 
tries. To the extent that companies within these countries adopt accounting standards other 
than their home country standards, provide voluntary disclosures that go beyond those 
specified in local standards, or fail to comply with local standards, we measure with error 
the extent of accounting differences at the company level? 

We utilize an alternative measure of accounting differences to ensure that our results 
are robust to the measurement of accounting differences. The second measure we construct 
also employs the same GAAP 2001 Survey but implements a more mechanical approach to 
identifying key accounting areas and coding differences between IAS and local GAAP. Our 
second approach involves two steps. Each accounting practice covered in the GAAP 2001 
survey is coded by the IAS section number, along with a brief description of the nature of 
how local GAAP and JAS differ for that item. In creating our first measure, gaapdiff1, we 
perform the coding exercise by hand, utilizing both the IAS section numbers and the text 
description to ensure that our coding scheme captures “similar” differences from IAS across 
countries." For our second measure, we use an algorithm based solely on the IAS section 
numbers reported in the GAAP 2001 Survey results to (1) identify the important accounting 
practices to include as individual items in our list, and (2) to code cases where local GAAP 
does not conform to IAS. First, we identify each IAS section that appeared in the individual 
country reports for five or more countries included in the survey. This generates a list of 
52 distinct IAS sections. Next, for each of these 52 IAS sections we simply code a 1, 
indicating nonconformity with IAS for each country that includes that particular IAS section 
number in the country report, without referring to the text to ensure that similar departures 
from IAS are identified for each country. 

Because the types of departures from IAS GAAP under the first two categories of 
departures from IAS (categories dealing with the absence of recognition, measurement, or 
disclosure rules) tend to be quite similar across countries while the departures from IAS 
reported under the last two categories (differences under some circumstances or for some 
companies) are more subtle differences that are less likely to be consistent across countries, 
we use only the information appearing under the first two types of departures from IAS 
for coding the country-level departures from IAS. The construction of the country-pair 





9 As reported later, we partially address this point by collecting data about the actual accounting standards adopted 
at the firm level. In addition, we perform additional analyses (1) using measures of disclosure (based on CIFAR 
Scores) and earnings management (from Leuz et al. 2003) differences across countries and (2) controlling for 
auditor type and audit opinion at the firm level. 

10 Ош gaapdiffl coding has two features that help ensure that two countries coded as different from IAS have 
similar GAAP. First, a number of the accounting rules we examine involve the presence or absence of required 
disclosures (e.g., statements of cash flow and changes in equity). In addition, we read the textual description of 
the departure from IAS for each country to ensure that each country had similar rules. In over 80 percent of the 
departures from IAS we identify, our coding reflects little judgment and is nearly unambiguous. For example, 
all 19 countries coded as departing from IAS because they do not require the disclosure of FIFO inventory 
when LIFO is used have statements in the GAAP survey that clearly state that this disclosure is not required. 
In the remaining cases, we apply some judgment in coding departures from IAS even though the textual de- 
scriptions of the departures from IAS are not virtually identical across countries. In most cases, this involves 
coding a country as departing from IAS when the textual description indicates that the IAS rule is followed in 
only very limited circumstances in that country. 
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GAAP differences then mirrors the procedures we follow for gaapdiffl. We label this 
measure of GAAP differences gaapdiff2. The Appendix details the accounting items that 
are included in the construction of gaapdiff2."' 

Our first GAAP difference measure, gaapdiffl, covers 21 accounting items for a total 
of 1,176 country-pairs. This measure ranges from 0 to 18, with a mean of 9. Our second 
GAAP difference measure, gaapdiff2, covers 52 accounting items for a total of 1,176 
country-pairs. This measure ranges from 0 to 25, with a mean of 13.1. The Pearson (spear- 
man) correlation between gaapdiffl and gaapdiff2 is 0.57 (0.52), implying that our mea- 
sures capture similar phenomena, though the correlation is modest enough to suggest that 
each measure captures different aspects of GAAP differences across countries to some 
extent. 

Our discussion and empirical analysis reflect the assumption that accounting standards 
are exogenous, i.e., that differences in accounting standards across countries impact foreign 
analyst behavior, but that foreign analyst activities and their demands for information do 
not impact differences in accounting standards. We acknowledge that foreign investor and 
analyst demand for information is certainly one factor that could impact how accounting 
Standards are set at the national level. However, we suspect that this source of demand 
influencing accounting standards is, at best, a second-order effect relative to within-country 
issues. Absent fundamental changes such as a country's decision to adopt IAS, accounting 
standards are relatively stable and do not respond quickly to demand forces such as emerg- 
ing demands for fewer differences with another country due to increased investor and 
analyst demand from that country. In addition, given the diversity in accounting standards 
evident in Table 1, it is not clear how standard setters could respond to calls for reducing 
accounting differences with other countries when those calls could come from countries 
with quite different accounting standards. Finally, it would be very difficult to empirically 
model potential endogeneity of accounting standards in the absence of theoretical guidance 
to assist in identifying exogenous determinants of accounting standards. For these reasons, 
we do not attempt to structure our empirical analysis to allow for the potential endogeneity 
of accounting standards.'? 

To summarize, we utilize two different measures of differences in accounting standards 
across countries. The variable gaapdiffl is а judgmentally prepared list, which identifies 21 
key accounting areas from the past literature and uses both IAS section numbers and the 
accompanying text from the GAAP 2001 Survey to identify GAAP differences across coun- 
tries. For gaapdiff2 we also use the GAAP 2001 Survey to identify accounting differences 
across countries but adopt a more mechanical approach to identify 52 important areas of 
accounting and to determine country-level conformity to or departure from IAS for each 
of these 52 areas. Each measure has advantages and disadvantages, and neither is perfect 
or complete. Importantly, as we show later, our main results are generally quite consistent 
across both measures, enhancing our confidence in the results. 


Dependent and Control Variables 


The main purpose of this paper is to examine whether accounting differences across 
countries are related to foreign analyst following and forecast accuracy. We compute our 





!! Because of the large number of IAS sections and countries involved, we do not report the country by country 
coding of departures from IAS for this list. The country-level departures from LAS used in the construction of 
gaapdiif2 are available from the authors upon request. 

12 We do report the results of time-series analysis of firms voluntarily adopting International Accounting Standards 
later in the paper. This analysis is less subject to potential endogeneity concerns than our cross-sectional tests. 
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measure of foreign analyst following, for_anal,,, as the average number of foreign analysts 
per year from country a who forecast annual earnings for firm j during the seven-year 
period of 1998-2004. We use the average number of analysts from each foreign country 
rather than our full panel data because the number of analysts following a company cannot 
be considered independent across time.!? For a particular firm, if GAAP differences matter, 
then there would be more analysts covering the firm from the countries that have fewer 
GAAP differences from the firm’s country than from the countries that have more GAAP 
differences. To measure forecast accuracy we use the price-scaled absolute difference ђе- 
tween an earnings forecast and the actual earnings for firm j at time t. We deflate by stock 
price to facilitate comparison across firms. The stock prices P;;. , are the latest available 
monthly stock price in the previous year from the I/B/E/S summary Ае. We apply the 
same price P, , to all of the forecasts made for firm j for the fiscal year T. 

Previous research suggests various factors that might affect analyst following across 
firms, such as firm size, ADR status, and forecast difficulty. Previous studies have also 
documented that forecast accuracy depends on forecast horizon, analysts' forecast ability, 
resources, and forecast complexity (Ang and Ciccone 2001; Clement 1999). Thus, we in- 
corporate various proxies for these factors as control variables. We use analysts' general 
forecast experience and firm-specific experience to proxy for their ability, and use the 
number of analysts working with their research firms to proxy for the resources available 
to the analysts. 

We also draw on past literature to identify a wide range of variables that may differ 
across countries and influence analyst activities. We control for these variables because they 
are likely to be correlated with GAAP differences. Including these variables is important 
to assess the incremental effect of GAAP differences on analysts after controlling for other 
important differences between countries. Our comprehensive list of country-pair control 
variables is drawn primarily from Sarkissian and Schill (2004), who construct a compre- 
hensive set of country-pair level variables in their analysis of firms' cross-listing decisions. 
The list of control variables they construct captures virtually all of the important country- 
level characteristics that have appeared in the prior international finance and accounting 
literatures. We provide estimates with and without these country controls to assess the 
impact of including these control variables on our results. The details of variables used in 
the study including definitions, measurement, and data sources are described in Table 2. 
We discuss the variables in more detail as we discuss our results. 


13 We later report sensitivity tests using alternative measure, for .anal/total, which scales the number of analysts 
as defined above by the average annual total number of foreign analysts following firm j during 1998—2004. 
We obtain similar results when we restrict our sample to year 2001, the year GAAP differences are measured, 
instead of using the averages for both dependent and independent variables during the sample period. 

14 We obtain similar results when we use monthly stock prices from Compustat. 

'S We later report results of sensitivity analysis using a second measure of forecast accuracy, the absolute forecast 
error scaled by actual earnings disclosed in I/B/E/S. 

16 Our primary reference for control variables in the analyst following model is Lang et al. (2003), which examines 
analyst following in an international context focused on equity cross-listing. We do not include the earnings 
surprise variable in their model because they find it is not related to analyst following. We substituted forecast 
diversity for the returns-earnings correlation and the standard deviation of returns (all can be viewed as measure 
of uncertainty and/or information asymmetry which complicate the forecasting process) because we lose around 
1/3 of our sample if we use the later two variables (which require return data). However, adding return standard 
deviation and the return-earnings correlation to our analyst following regressions does not qualitatively alter our 
conclusions. Both GAAP difference measures remain significant in the analyst following regressions. The co- 
efficients on return standard deviation and the return-earnings correlation have signs consistent with those re- 
ported in Lang et al. (2003). 
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TABLE 2 
Variable Descriptions 


Panel A: Dependent Variables 


for_anal,, Average annual number of analysts who follow firm j from another country 
during 1998-2004. It is 0 if there is no analyst from country a (identified by 
various volumes of Nelson’s directory) following firm j. We multiply by 100 
for expositional purposes only. 

afeps, Absolute forecast errors scaled by the most recent stock prices in the previous 
year. It is computed as the price-scaled absolute difference between an earnings 
forecast by analyst i and the actual earnings for firm j at time t. To facilitate 
exposition we multiply this variable by —100 so that larger values represent 
more accurate forecasts. 


Panel B: Independent Variables 


гаара ,, Total number of GAAP differences between country f and country a based on 
GAAP 2001 survey as described in Panel A of Table 1. 
gaapdiff2,, Total number of GAAP differences between country f and country a based on 


GAAP 2001 survey as described in the Appendix. 


Panel C: Control Variables 


horizon, Forecast age in years between the forecast date / and the corresponding I/B/E/S 
report date of the actual earnings. 
туу Market capitalization in U.S. $ billions for firm j in year Y. It is the product of 


the number of shares outstanding and monthly stock price from I/B/E/S 
summary files. 

firmex,, Analyst firm-specific experience, defined as the time interval in years between 
analyst i's first forecast for a particular firm j in I/B/E/S database and his 
forecast at time t for firm j. 


депех,, Analyst general experience, defined as the time interval in years between analyst 
i’s first forecast in the I/B/E/S database and his current forecast at time 1. 

brsize;, Brokerage size, defined as the number of analysts working for the I/B/E/S 
brokerage that analyst i is associated with in year Y. 

nfirmy Number of firms analyst i covers in year Y in the I/B/E/S database. 

псіту;ұ Number of countries analyst i covers in year Y in the I/B/E/S database. 

diversity, Diversity of analysts’ forecasts for a firm in year Y. It is computed as the ratio of 


standard deviation of forecasts for firm j in year Y in the I/B/E/S database to 
the product between the absolute value of consensus forecast and the square 
root of the number of analyst following firm j in year Y. 

Dummy variable indicating whether firm j has an ADR program in place at time 
t. For the sample of analyst following, it takes the value of 1 if firm j has ever 
had an ADR program since 1990, and 0 otherwise. The data are from the 
website of the Bank of New York (2001). 

disty, Geographic distance in thousands of kilometers between firm's country and 

analyst's country based on latitudes and longitudes of the important cities. The 
data source is СЕРП at http://www.cepii.fr/anglaisgraph/bdd/distances.htm. 

culty, Dummy variable equals 1 if firm’s country and analyst’s country share either a 

common language or were historically part of the same colonial empire. The 
data source is СЕРП at http://www.cepii.fr/anglaisgraph/bdd/distances.htm. 

есоп--рғох,, Percentage of firm-country’s exports going to analyst’s country for the year 2001. 

The data are from the TradeAnalyzer database. 


Jt 


(continued on next page) 


The Accounting Review, May 2008 


International GAAP Differences: The Impact on Foreign Analysts 607 


сар—сотћ pa 


stkturny, 
84D ja 
сарвар 


legorigy, 
апійіг,, 
crosslist,, 
tot_for_anal, 
cifar;, 

earn mgmts, 


big4, 


qualified;, 


TABLE 2 (continued) 


Proxy for correlation of industry structure between firm's country and analyst's 
country. First we calculate the average weight of each one-digit industry (up to 
ten industries in total) for each country during 1998—2004 by market 
capitalization. We then calculate the Pearson correlation of the industry weights 
for each country-pair. The data source is Worldscope. 

Ratio of firm-country's stock turnover rate to analyst-country's stock turnover rate 
based on data from World Development Indicators. 

Ratio of firm-country's GDP to analyst-country's GDP based on data from World 
Development Indicators. 

Ratio of firm-country's GDP-scaled equity market size to analyst-country's GDP- 
scaled equity market size based on data from World Development Indicators. 

It is the difference between firm's country and analyst's country based on a 
dummy variable that equals 1 if a country is of English common law origin, 
and 0 otherwise. The raw data are from La Porta et al. (1998). 

It is the difference between firm's country and analyst's country in the Anti- 
Director Rights Index. The original index ranges from 0 to 5, with higher 
scores for stronger investor rights. The raw data are from La Porta et al. 
(1998). 

The number of firms from firm's country that cross-listed in analyst's country 
scaled by the number of total domestic firms in firm's country. The cross- 
listing data are from Sarkissian and Schill (2004) and the number of domestic 
firms is from World Development Indicators. 

The average total number of analysts from the analyst's country who follow at 
least one foreign firm during the 1998-2004 sample period. 

The difference between firm's country and analyst's country in the CIFAR index 
of financial disclosure. The data are from Bushman et al. (2004). 

The difference between firm's country and analyst's country in the index of 
earnings management based on data from Leuz et al. (2003). 

Dummy variable equals 1 if a firm is audited by one of the Big 4 accounting 
firms based on data from Worldscope, and 0 otherwise. This is a static data 
item in Worldscope so it is measured as of the latest fiscal year reported in the 
database for firm j. 

Dummy variable equals 1 if a firm receives a qualified opinion in year Y based 
on data from Worldscope, and 0 otherwise. 


In tbis table i = analyst, j = firm, t = time of the forecast, f = country location of the firm, а = country 
location of the analyst, and Y — year. 


Sample 


IV. SAMPLE AND DESCRIPTIVE STATISTICS 


We impose the following criteria to yield our final sample: 


(1) Country-level GAAP differences relative to IAS are available in the GAAP 2001 


Survey. 


(2) The location of equity analysts can be identified. Because we are interested in how 
GAAP differences affect foreign analysts, we exclude local analysts from our final 


sample. 


Therefore, a firm must be followed by at least one foreign analyst to be 


included in our sample. 
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(3) The annual earnings forecasts are restricted to the latest forecast for each firm/ 
year/analyst with a minimum of 30 days before the I/B/E/S report dates but no 
longer than one year before the fiscal year-end.” 

(4) Actual earnings are available from the I/B/E/S actual data file. 


The intersection of I/B/E/S and the GAAP 2001 survey yields 1,176 distinct country- 
pairs. Because our tests examine the effects of GAAP differences between the firm’s local 
GAAP and the GAAP of the foreign analysts’ home country, we exclude firm-years from 
our primary sample when companies do not use local standards based on Worldscope yearly 
data. Worldscope data on the accounting standards used by the firm are available for ap- 
proximately one-half of our sample. In our primary tests we retain firms that do not have 
data on the accounting standards used by the firms, reflecting our assumption that smaller 
firms without standards data are very likely to be local standard users. Our sample for 
forecast accuracy covers 6,888 analysts making a total of 43,968 forecasts for 6,169 firms 
from 49 countries during 1998-2004. We eliminate the extreme 1 percent of our sample 
of forecast accuracy to eliminate the effects of possible data errors. 

Our sample for analyst following is constructed as follows. We compute the average 
of the annual number of foreign analysts that follow each firm from each of the 48 foreign 
countries during 1998-2004. Foreign analyst following is 0 if there is no analyst following 
for a firm from a particular country over our sample period.!? 


Descriptive Statistics 


Table 3, Panel A shows the distribution of firms, analysts, and firm market capitaliza- 
tion by country. The analyst match rates reported in this panel show the proportion of 
I/B/E/S analysts following firms in each country for whom we are able to identify location 
using Nelson's Directories. This match rate varies around the mean of about 60 percent, 
ranging from a low of 40 percent (India and Malaysia) to a high of 75 percent (Canada). 
One concern with the variation in match rates is that we could systematically identify more 
foreign analysts for larger and more developed countries than for less developed countries, 
and this bias could be related to our measures of GAAP differences. While we cannot 
entirely dismiss biases in our sample construction as a contributor to our results, the fact 
that our match rates are 40 percent or more for all countries and that most country match 
rates fall reasonably close to the sample mean of 60 percent suggests that biases in sample 
construction are unlikely to have a significant effect on our results.!? Sixteen out of a total 
of 49 countries have more than 100 firms in our final sample. Thirty-four countries have 
at least 40 firms. There are 27 countries with 100 or more foreign analysts covering firms 
in their market. Forty-two countries have at least 40 foreign analysts. The analysts in our 
sample come from 46 sample countries; the U.S. and the U.K. have the largest analyst 


17 Our main results remain qualitatively the same when we restrict the annual forecasts to at least five days before 
the I/B/E/S report dates. 

18 We also repeated our test on a smaller sample of firms that are followed by at least five foreign analysts to see 
if very low foreign coverage is driving our results. Our results are qualitatively unchanged for this sample. In 
addition, our full sample includes firms with an ADR program that may be reconciling their accounting numbers 
to U.S. GAAP. If we drop all firms without accounting standard data and all firms with an ADR (and omit the 
ADR dummy variable), our results for analyst following remain qualitatively unchanged, but the negative relation 
between gaapdiff2 and forecast accuracy becomes insignificant in this smaller sample. 

19 As we discuss in more detail later, we control for the effects of variation in the number of analysts we identify 
across countries by including the total number of analysts residing in the analyst's country as a control variable 
in our analysis of analyst following. We also report the results of several additional specifications that deal with 
variaticn in the number of analysts across countries by altering how we construct our sample later in the paper. 
Our main inferences are unaffected in these tests. 
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TABLE 3 
Summary Statistics 


Panel A: Number of Covered Firms, Analysts Covering Firms from the Country, Analysts 
Domiciled in the Country, Number of Forecasts for Covered Firms, and Mean 
Market Capitalization by Country? 


No. of No. of Mean 
Analysts No. of Forecasts Market Сар 
Analyst No. of Covering Analysts for Covered (U.S.$ 








Country Match Rate Firms Firms Domiciled Firms . billion) _ 
Argentina 0.50 34 101 21 301 1.290 
Australia 0.47 151 61 130 271 1.951 
Austria 0.57 26 99 6 142 0.674 
Belgium 0.65 75 383 61 802 2.669 
Brazil 0.43 95 164 59 886 3.475 
Canada 0.75 519 1,658 266 5,715 2.276 
Chile 0.56 32 107 18 338 1.237 
China 0.50 103 188 52 536 1.115 
Czech 0.51 21 42 3 97 0.294 
Denmark 0.58 62 323 50 716 1.338 
Egypt 0.74 14 26 1 77 0.591 
Estonia 0.49 3 11 0 12 0.694 
Finland 0.60 79 331 24 1,010 1.127 
France 0.61 261 1,272 502 4,083 4.189 
Germany 0.59 218 807 291 2,434 4.177 
Greece 0.59 46 78 1 268 1.095 
Hong Kong 0.46 182 212 519 654 2.980 
Hungary 0.54 15 34 4 130 0.158 
India 0.40 92 75 20 373 1.363 
Indonesia 0.44 58 82 18 292 6.531 
Ireland 0.67 35 180 38 413 2.159 
Israel 0.46 17 36 17 84 1.021 
Italy 0.61 141 736 24 2,187 4.075 
Japan 0.44 225 45 70 344 7.385 
Korea 0.51 71 66 51 177 2.704 
Luxembourg 0.69 2 11 0 12 1.380 
Malaysia 0.40 114 174 32 714 0.830 
Mexico 0.53 71 175 48 1,194 1.496 
The Netherlands 0.61 114 867 116 2,368 4.711 
New Zealand 0.52 58 69 17 180 1,249 
Norway 0.58 62 269 45 597 1.303 
Pakistan 0.58 11 6 3 17 0.312 
Peru 0.53 20 53 6 125 0.387 
Philippines 0.49 41 101 16 273 0.613 
Poland 0.57 46 64 3 357 0.636 
Portugal 0.57 42 208 19 499 1.475 
Russia 0.64 20 Al 8 106 3.269 
Singapore 0.44 78 156 205 406 1.664 


(continued on next page) 
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Analyst 
Country  МаісВ Rate 
Slovenia 0.55 
South Africa 0.57 
Spain 0.57 
Sweden 0.62 
Switzerland 0.62 
Taiwan 0.49 
Thailand 0.46 
The U.K. 0.61 
Turkey 0.42 
The U.S. 0.69 
Venezuela 0.53 


TABLE 3 (continued) 
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Panel В: Summary Statistics for the Sample of Analyst Forecast Accuracy” 


Variabe — .Mean 
afep —2.039 
horizon 0.490 
firmex 0.983 
genex 3.446 
nfirm 10.352 
nctry 2.712 
brsize 131.487 


Panel C: Summary Statistics for the Sample of Analyst Following* 


Variable Mean 

sum. for..anai 2.517 
for—anal 0.052 
adr 0.126 
my 4,508 


No. of No. of Mean 
Analysts No. of Forecasts Market Cap 
No. of Covering Analysts for Covered (U.S.$ 
Firms Firms Domiciled Firms . billion) _ 
2 2 0 4 0.393 
154 77 51 404 1.264 
106 634 104 1,877 3.815 
141 625 153 2,087 1.867 
58 341 57 719 4.830 
127 162 49 71 2.234 
77 150 24 540 0.582 
483 601 2,326 1,958 5.235 
73 48 1 302 0.353 
1,680 1,386 1,759 6,109 8.479 
8 43 5 67 0.595 
Median Std. Dev. Minimum Maximum 
—0.966 3.661 —45.040 0.000 
0.436 0.246 0.088 2.201 
0.585 1.489 0.000 20.327 
2.287 3.697 0.000 22.392 
9.000 7.560 1.000 140.000 
2.000 1.555 1.000 13.000 
103.000 115.837 1.000 444.000 
Median Std. Dev. Minimum Maximum 
1.333 2.824 1.000 28.343 
0.028 0.059 0.021 0.590 
0.000 0.332 0.000 1.000 
0.754 14.425 0.001 345.502 


з The final sample includes 6,888 distinct analysts and 6,169 firms from 49 countries during 1998-2004. The 
annual earnings forecasts are restricted to the latest ones for each firm/year/analyst with a minimum of 30 
days before the I/B/E/S report dates. The number of analysts covering firms and the number of analysts 
domiciled reported in this table are larger than the 6,888 distinct analysts in our sample because analysts may 
cover firms from more than one foreign country and in some cases analysts switch country of domicile. 

> For afep, horizon, firmex, and genex, we first compute the median of the variables for each distinct analyst, and 
then compute the summary statistics across analysts for each variable. For the remaining variables, the 
descriptive statistics are based on the observations for each analyst year. 

* In this panel, sum. for..anal is the average number of foreign analyst following during 1998—2004 from all of 
the other countries and for. anal is the average number of foreign analyst following during 1998-2004 from 
each of the other countries. For adr and mv we first compute the mean for each firm, and then compute the 


summary statistics across firms. 


The Accounting Review, May 2008 


International GAAP Differences: The Impact on Foreign Analysts 611 


populations in our sample. The covered firms are the smallest in Hungary and the Czech 
Republic, with an average market capitalization of only U.S.$158 and U.S.$294 million, 
respectively. The sample firms in the U.S. and Japan are the largest, with an average market 
capitalization of more than U.S.$7 billion. 

Table 3, Panel B shows the summary statistics for the sample of analysts’ forecasts. 
The mean absolute forecast error scaled by price is around 2 percent. The mean forecast 
horizon is about 0.5 year. On average the analysts in our sample have followed a firm for 
about one year and been in their business for more than three years. These analysts cover 
an average of ten firms, 2.2 I/B/E/S industry groups, and 2.7 countries.” They work in 
brokerage houses employing more than 130 analysts on average. 

Finally, Table 3, Panel C shows the summary statistics for the sample of analyst fol- 
lowing. We calculate the number of foreign analysts from all foreign countries for each 
firm in this panel. The mean number of foreign analysts for each firm from all of the other 
countries is 2.5, while the median is 1.33.2: An ADR program is in place at some point 
since 1990 for 12.6 percent of our sample firms. There is substantial variation in firm size 
across our sample firms. 


V. EMPIRICAL RESULTS 

Foreign Analyst Following and GAAP Differences Without Country Pair Controls 

The main purpose of this paper is to examine whether GAAP differences have any 
impact on foreign analyst following and forecast accuracy. We begin by estimating the 
following baseline regressions that control for firm and analyst characteristics but do not 
control for country characteristics other than GAAP differences in order to utilize the full 
sample and to ensure that our results hold in regressions without potentially collinear coun- 
try characteristics included as controls. 


or_anal,, = а + B,gaapdiff,, + В,ту; + B,adr, + B,diversity, 
J f j j J 


13 
+ >, industry; + £, 
i=2 


where / stands for firm, f for the country location of the firm, and a for the country location 
of the analyst. The dependent variable is the average annual number of foreign analysts 
that follow a firm from each of 48 foreign countries during 1998—2004, multiplied by 100 
for reporting and expositional purposes. The industry classification we use is the primary 
industry division in I/B/E/S, which includes a total of 13 sectors. The ADR dummy takes 
the value of 1 if a firm has ever had an ADR program since 1990, and 0 otherwise. АП 
other variables are the mean of the annual observations for each firm as defined in Ta- 
ble 2. 

Table 4 shows the multivariate regression results on analyst following with gaapdiffl 
(column (1)) and gaapdiff2 (column (2)) as the measure of GAAP differences. Following 





20 The industry classification that we use is the primary division in I/B/E/S that includes a total of 13 sectors 
(including “MISCELL” and "UNDESIG"). 

21 As mentioned earlier, we retain all firms with at least one foreign analyst in our full sample because we know 
of no reason to require more than one foreign analyst. Our main results are qualitatively similar if we require 
at least five foreign analysts or do not require any foreign analyst to be included in our sample. 
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TABLE 4 
International GAAP Differences and Foreign Analyst Following and Forecast Accuracy 
Dependent Variable _for_anal | „Јог-апа! | fp —sfep __ 
gaapdiffl -0.129 -0.079 
(-3.29)%%ж (—2.55)** 
гаара 2 —0.175 —0.073 
(—6.79)*** (—2.76)*** 
ту 0.014 0.010 0.015 0.015 
(3.68)*** (2.97) *** (5.40)*** (5.33)*** 
diversity 0.657 1.859 --31.890 —31.665 
(0.55) (1.56) (-1.54) (-1.52) 
adr 0.743 0.905 -0.251 —0.224 
(6.83)*** (8.93)*** (—1.98)** (—1.67)* 
horizon —1.935 —1.942 
(713.78)*** (—13.80)*** 
brsize 0.099 0.085 
(3.10)*** (2.44)** 
nfirm 0.027 0.026 
(0.50) (0.49) 
firmex 0.038 0.032 
(3.15)*** (2.63) жж 
genex 0.024 0.022 
(2.60)*** (2.36)** 
constant 2.412 3.111 —2.060 —1.934 
(6.52)%%ж (9.71)*** (—5.15)*** (—4.85)*** 
Industry Yes Yes Yes Yes 
Obs. 291,264 291,264 43,547 43,547 
Log Likelihood —117,239 —116,918 
R? 0.07 0.08 


ж жж жеж Significant at 10 percent, 5 percent, and 1 percent, respectively. 

The tablz shows the impact of international GAAP differences on foreign analyst following and foreign analyst 
forecast accuracy. Foreign analysts are located in a different country from the firms they cover. We identify the 
geographic location of equity analysts based on Nelson's Directory of Investment Research from 1998 to 2004. 
The main sample excludes firms identified as using either U.S. GAAP or IAS. The dependent variable is for_ 
anal,,, the average annual number of analysts from country a who follow firm j from another country during 
1998-2004. It is O if there is no analyst from country a following firm j. We multiply this variable by 100. The 
dependent variable afep,, is absolute forecast error scaled by the most recent stock price іп the previous year. То 
facilitate exposition we multiply this variable by —100 so that higher values represent more accurate forecasts. 
The annual earnings forecasts are restricted to the latest ones for each firm/year/analyst with a minimum of 30 
days before the I/B/E/S report dates during 1998—2004. 

АП of the variables are defined in Table 2. 

We do not report coefficients for industry dummies. Robust z- or t-statistics adjusted for country-pair level 
clustering are in parentheses. 


Rock et al. (2001), we use the negative binomial model to estimate analyst following.” In 
this estimation and all subsequent tests, we adjust standard errors for country-pair level 
clusters. Cluster analysis inflates standard errors for the potential cross-correlation at the 





22 We check the sensitivity of our results by also estimating the model using OLS and logit (both with country- 
pair clusters), a random effect model, and Tobit regressions. In each case, the coefficient on gaapdifj] and 
gaapdiff2 is negative and significant at the .01 level. We conclude that our results are not sensitive to the 
estimation method we use. 
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cluster level. Significance levels are much lower with country-pair level cluster adjusted 
standard errors than without this adjustment (e.g., z-statistics on gaapdiff1 and gaapdiff2 
are —18.6 and —31.53 without clustering, respectively). This dramatic reduction in reported 
significance levels should be considered when comparing our results with prior international 
studies that do not utilize clustered standard errors (e.g., Sarkissian and Schill 2004). The 
number of analysts following increases with firm size, but is unrelated to forecast diversity. 
Firms with ADR programs attract more analysts. We include industry dummy variables to 
control for possible industry effects but do not report the industry coefficients to conserve 
space. 

For both columns (1) and (2) of Table 4, we find a negative and significant reduction 
in analyst following as our measures of GAAP differences increase. In interpreting these 
coefficients, it is important to remember that the coefficient reflects the reduction in the 
number of foreign analysts from another country per GAAP difference between two coun- 
tries, but that the negative binomial estimation is nonlinear. We assess the economic mag- 
nitude of the effect by looking at the marginal effect of changing the number of GAAP 
differences while holding other explanatory variables constant. When we set gaapdiffl and 
all of the control variables at their sample mean, the number of foreign analysts per foreign 
country is 0.042, which equals about two foreign analysts in total. When we set gaapdiffl 
at 0 and hold all control variables at the sample mean, the number of foreign analysts per 
foreign country is 0.135, which equals about 6.5 foreign analysts in total, an increase of 
over 200 percent. For gaapdiff2 the marginal effect is even larger. 

As noted earlier, our regressions include only those firms that have at least one foreign 
analyst, and we do not include local analysts (located in the same country as the firm) in 
our analysis. We exclude local analysts because while we think we can identify and control 
for other factors that might influence analyst behavior among foreign analysts, we are less 
confident that we can identify and control for all factors that might influence local versus 
foreign analyst decisions to follow firms. While GAAP differences might have the most 
influence in deterring all foreign analysts, there are clearly many more issues that could 
reduce costs for local analysts relative to foreign analysts (e.g., ease of building relationships 
with management that could result in private information for local analysts). To ensure that 
our results are not driven by our decision to exclude local analysts, we repeat the analysis 
including local analysts and setting gaapdiffl and gaapdiff2 to 0 for local analysts. This 
results in a much larger sample of firms since we include firms that are followed only by 
local analysts (i.e., we drop the requirement that firms be followed by at least one foreign 
analyst). Our results are much stronger with local analysts included, with coefficients (z- 
statistics with country-pair clusters) of —0.325 (—7.82) and —0.287 (—9.80) on gaapdiffl 
and gaapdiff2, respectively. We continue reporting results throughout based on the sample 
that includes only foreign analysts because of our concerns that local analysts have advan- 
tages other than GAAP familiarity that we cannot control for in the analysis. 


Foreign Analyst Forecast Accuracy and GAAP Differences Without 
Country Pair Controls 

Columns 3 and 4 of Table 4 show our main results for analysts’ forecast accuracy, with 
afep (the absolute forecast error scaled by stock price and multiplied by —100 so the 
variable increases with accuracy and to facilitate reporting and exposition) as the dependent 
variable. 
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ајеру = о + B,gaapdiff,, + В.ћогісоп,, + B4 log(brsize;)) + В, log(nfirm;y) 
t В; Дттех + Bggenex, + Вутују + Bsdiversity;, 


13 2003 
+ У industry; + % yyyeary + £j, 
i=2 у=1998 


where i stands for analyst, j stands for firm, 7 for time of the forecast, f for country location 
of the firm, a for country location of analyst, Y for year. All of the variables are defined 
in Table 2. We run OLS regressions with country-pair clusters.” In contrast to our analysis 
of analyst following, we utilize our full time-series, cross-sectional data since forecast errors 
can more appropriately be considered independent over time. 

In this analysis, we take the natural log of brokerage size and the number of firms an 
analyst follows because of skewness in the distribution of these variables.“ Not surprisingly, 
the most important determinant of forecast accuracy is forecast horizon. Analysts provide 
less accurate forecasts when they forecast at longer horizons. The coefficients on research 
firm size are positive, indicating that better resources available to analysts increase their 
forecast accuracy. The coefficients on both analysts’ firm-specific experience and general fore- 
cast experience are positive, suggesting that analysts who are more experienced provide 
more accurate forecasts. Analysts are more accurate in forecasting larger firms and less 
accurate in forecasting firms with ADRs. Both GAAP difference measures are negatively 
related. to forecast accuracy, indicating that larger GAAP differences dampen foreign ana- 
lysts’ ability to provide accurate earnings forecasts.” 


Country-Pair Differences in Other Characteristics and GAAP Differences 


Table 4 includes all available observations but does not include controls for country- 
level characteristics that could potentially impact analyst following and forecast accuracy. 
Table 5 introduces controls for differences between country-pairs on a number of country- 
level characteristics that could potentially affect our results, at the cost of modest reductions 
in sample sizes as not all country characteristics are available for all sample countries. 
Included in the regressions now are the country-level variables summarized in Table 2. This 
list includes all the control variables that Sarkissian and Schill (2004) create in order to 
explain firms’ cross-listing decisions as well as the cross-listings between the firm’s country 
and the analysts’ country. This comprehensive set of control variables captures differences 
(or similarities) between the firm’s country and the analyst’s country in language, colonial 
history, trade, industrial structure, geographic location, size of the economy and the stock 
market, stock market liquidity, cross-listing of equity shares, legal origin, and shareholder 
protection.” 


23 Once again clustering at the country-pair level has a dramatic effect on significance levels. Without clustering, 
the t-statistics on gaapdiff1 and gaapdiff2 аге - 15.26 and - 16.82, respectively. We also run the regression 
using firm level rather than country-pair level clustering. Both GAAP difference measures have significantly 
negative coefficients in this specification. 

24 Our main results remain the same if we use the raw number for brokerage size and number of firms an analyst 
follows. 

25 In Table 4, the coefficient on gaapdiff1 is —0.079, which implies that all else equal, when GAAP difference 
between two countries increases by 1, the absolute forecast error scaled by price increases by 0.079 percent. 
Since the sample mean absolute forecast error scaled by price is two percent in Table 3, and the mean GAAP 
difference for gaapdiffl is 9, foreign analysts would have been 35 percent ((9*0.079)/2 = 0.35) more accurate 
in their forecasts if there were no GAAP differences between two countries. The coefficient on gaapdiff2 implies 
a similar impact on forecast accuracy. 

26 We thank Sergei Sarkissian for sharing the country-pair cross-listing data with us. 
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We recreate each of their control variables, in most instances using exactly the same 
measure, since these same measures are expected to explain analysts’ coverage decisions 
and forecast accuracy in addition to our primary experimental variable, GAAP differences.” 
We expect that GAAP differences across countries are also related to a variety of these 
factors, so failure to control for these variables could lead to a biased estimate of the impact 
of GAAP differences.”® 

In addition, Table 3 demonstrates that there is substantial variation in the number of 
analysts we identify as resident in each of our sample countries. This variation reflects 
differences in the number of analysts who reside in each country and follow foreign firms, 
and differences in our success in identifying location across countries. Since the number of 
analysts from each country who follow any given foreign firm is expected to be a function 
of the total number of analysts in this sample country, we include an additional control 
variable. We define tot. for..anal as the average total number of analysts from the analyst's 
country who follow at least one foreign firm during the 1998-2004 sample period and 
include this variable in our analysis of analyst following.” 

We report the results including these control variables in Table 5. The coefficients on 
the initial set of control variables are generally consistent with the results reported in Table 
4. Despite collinearity among these variables that impacts the significance of individual 
coefficients, many of the relations between analyst following and these control variables 
are significant and have intuitively appealing signs. Foreign analyst following is greater 
when the firm's country and the analyst's country share a common language or colonial 
history, when economic ties between the countries are stronger, and when the two countries 
are geographically closer. The negative signs on gdp and capgdp suggest that analysts' 
interest flows from richer countries with better-developed stock markets to poorer countries 
with smaller equity markets. Higher correlation of industrial structure is weakly negatively 
related to foreign analyst following, contrary to our expectations. There is a strong positive 
relation between the total number of analysts in the analyst's country and analyst following 
from that country at the firm level. The most important result in the first two columns of 
Table 5 is that the relation of GAAP differences to analyst following remains statistically 
significant across both specifications even after controlling for these additional country 
characteristics and with country-pair clustering to adjust standard errors. The introduction 
of the control variables does, however, noticeably decrease the economic significance of the 
relation between GAAP differences and foreign analyst following to about one-third of 
the magnitude in our earlier specification. The coefficient on gaapdiffl, for example, now 
implies an 84 percent increase in foreign analyst following as gaapdiffl changes from the 
sample mean of 9 to 0, holding all other variables at the sample mean. 

The last two columns of Table 5 show the impact of GAAP differences on foreign 
analysts' forecast accuracy after we control for country-pair characteristics. In general, the 





27 We use a different measure of stock market liquidity that is available for more countries. Sarkissian and Schill 
(2004) calculate cap_corr using ranks rather than actual industry weightings. Our results are similar if we 
calculate the correlation of industry structure based on ranks. 

28 In an earlier version of the paper we included controls for a variety of country characteristics in levels form, 
rather than controlling for country-pair differences in these variables. Our measures of GAAP differences were 
also significantly negatively related to foreign analyst following and forecast accuracy in those earlier tests. 

29 We do not include this variable in our analysis of forecast accuracy since there is no reason to expect a relation 
between the number of analysts located in the analyst's country and individual analyst forecast accuracy. We 
did, however, confirm that this relation is insignificant. 
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TABLE 5 


Bae, Тап, апа Welker 


International GAAP Differences and Foreign Analyst Following and Forecast Accuracy, 
Controlling for Country-Pair Differences 


Dependent Variable _for_anal | 
gaapdiffl —0.068 
(—2.02)** 
gaapdiff2 
mv 0.010 
(3.16)*** 
diversity —9.127 
(—5.21)*** 
adr 0.452 
(3.38)*** 
horizon 
brsize 
nfirm 
firmex 
genex 
dist —0.155 
(—6.25)*** 
cult 1.331 
(5.19)*** 
econ..prox 0.172 
(2.69)*** 
сар—сотт — 0.604 
(—1.85)* 
stkturn -0.029 
(-0.49) 
дар —0.007 
(—1.98)** 
capgdp —0.016 
(—3.13)*** 
legorig —0.194 
(—0.87) 
antidir —0.062 
(-0.88) 
crosslist 20.039 
(0.76) 
tot_for_anal 0.005 
(4.92) *** 
Constant 1.638 
(3.41)*** 
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for_anal 


—0.062 
(—2.38)** 
0.011 
(3.15)*** 
~9,085 
(—5.23)*** 


0.470 
(3.66)*** 


—0.162 
(~6.32)*** 
1.315 

(5.27) 
0.162 
(2.61)*** 
—0.609 
(-1.85)% 
—0.015 
(—0.24) 
—0.006 
(—1.64) 
—0.015 
(—3.04)*** 
—0.187 
(—0.84) 
—0.046 
(—0.68) 
16.498 
(0.74) 
0.005 
(5.12)*** 
1.714 
(3.22)*** 


afep 


—0.036 
(71.25) 


0.014 
(5.38)**** 
— 89.606 
(—2.85)#** 
—0.219 
(—1.74)* 
— 1.878 
(—13.98)*** 
0.140 
(5.25)*** 
0.020 
(0.48) 
0.044 
(3.43)*** 
0.020 
(1,93)% 
—0.019 
(-0.56) 
0.313 
(1.16) 
0.007 
(1.10) 
0.442 
(1.24) 
0.119 
(1.07) 
0.006 
(1.07) 
0.018 
(1.59) 
0.066 
(0.31) 
0.087 
(1.15) 
—0.276 
(-0.30) 


—3.144 
(—4.56)*** 


а/ер 


—0.059 
(-2.51)ө 
0.014 

(5.30) 
—89.403 
(-2.85) 

—0.189 
(-1.48) 
—1.876 
(—13.96)*** 
0.132 
(4.91)*** 
0.023 
(0.58) 
0.041 

(3.27) 

0.019 

(1.80)% 

—0.021 
(-0.63) 

0.253 

(1.11) 

0.006 

(0.86) 

0.428 

(1.31) 

0.119 

(1.09) 

0.006 

(1.23) 

0.025 

(2.05)** 

0.070 

(0.32) 

0.084 

(1.07) 

—0.582 
(—0.63) 


—2.836 
(—4.68)*** 


(continued on next page) 
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TABLE 5 (continued) 
Dependent Variable for anal for anal afep afep 
Industry Yes Yes А Үеѕ Үеѕ 
Obs. 212,121 212,121 41,239 41,239 
Log Likelihood —103,927 — 103,922 
R? 0.09 0.10 


ж жж же Significant at 10 percent, 5 percent, and 1 percent, respectively. 

The table shows the impact of international GAAP differences on foreign analyst following and foreign analyst 
forecast accuracy. Foreign analysts are located in a different country from the firms they cover. We identify the 
geographic location of equity analysts based on Nelson’s Directory of Investment Research from 1998 to 2004. 
The main sample excludes firms identified as using either U.S. GAAP or IAS. The dependent variable is for— 
anal,,, the average annual number of analysts from country a who follow firm j from another country during 
1998-2004. It is 0 if there is no analyst from country a following firm j. We multiply this variable by 100. The 
dependent variable afep;, is absolute forecast error scaled by the most recent stock price in the previous year. To 
facilitate exposition we multiply this variable by —100 so that higher values represent more accurate forecasts. 
The annual earnings forecasts are restricted to the latest ones for each firm/year/analyst with a minimum of 30 
days before the I/B/E/S report dates during 1998-2004. 

All of the variables are defined in Table 2. 

We do not report coefficients for industry dummies. Robust z- or t-statistics adjusted for country-pair level 
clustering are in parentheses. 





control variables do not have significant incremental explanatory power for forecast accu- 
racy. This lack of significance could indicate that while these controls affect analyst cov- 
erage decisions, once analysts decide to cover a firm they overcome the effects of language, 
distance, etc., in order to provide accurate forecasts, but should be interpreted cautiously 
due to collinearity among the control variables that could dampen significance levels. The 
addition of these controls reduces the significance of the negative coefficient on gaapdiffl 
below conventional levels, while gaapdiff2 remains significantly negatively related to fore- 
cast accuracy. This attenuation in significance level may reflect the fact that analysts’ 
incentives to provide accurate forecasts motivates them to incur costs to overcome the 
effects of GAAP differences once they have decided to follow a foreign firm, moderating 
the impact of GAAP differences on forecast accuracy. In part, the decision to follow a 
foreign firm signals the analyst's decision that the benefits of following the firm outweigh 
the costs, including the costs of dealing with unfamiliar GAAP?! 





99 Тһе economic significance of the effect of our GAAP difference variables on forecast accuracy is only about 
half as big after controlling for country characteristics. 

?! We also investigate the possibility that analysts facing greater GAAP differences minimize their forecast errors 
by following analysts facing fewer GAAP differences by calculating the lead-follow ratio (LFR) developed by 
Cooper et al. (2001). Put simply, the LFR is the ratio of the total number of days between an analyst's forecast 
and the two preceding forecasts to the total number of days between an analyst's forecast and the two subsequent 
forecasts. Leading analysts are expected to have their forecasts quickly followed by others, so leaders are 
expected to have ratios greater than 1. Followers have lower LFRs than leaders. If analysts facing greater GAAP 
differences are followers there should be a negative correlation between our GAAP difference measures and the 
LFR (higher GAAP differences should be related to followers with lower LFR.) Both of our GAAP difference 
measures are negatively correlated with the LFR at around the —0.05 level (—0.0492 with gaapdiffi and 
—0.05661 for gaapdiff2). While this is consistent with the idea that analysts facing greater GAAP differences 
follow analysts facing fewer GAAP differences, regressions using all country-pair characteristics as controls do 
not reveal a significant negative relation between either GAAP difference measure and the LFR. 
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Alternative Measures of Accounting Differences and Firm-Level 
Accounting Measures 
Adding CLFAR and Earnings Management Differences 

Опе criticism of our approach to measuring accounting differences across countries is 
that we focus on the accounting standards in place in each country rather than focusing on 
differences in actual accounting practice across countries. Since the primary issue in ac- 
counting harmonization debates deals with whether to harmonize accounting standards, we 
believe that this focus is appropriate. In addition, since understanding the accounting rules 
in place seems like a prerequisite to effectively following and forecasting a firm, we believe 
that variation in rules likely has a significant effect on analysts, even if there is additional 
variation across or within countries in how GAAP are implemented. Nevertheless, we also 
estimated our equations that include all the country controls mentioned above and included 
two alternative measures of accounting variation across countries, CIFAR disclosure scores, 
which are based on disclosure practices in place at large companies in each country, and 
the earnings management ranks constructed by Leuz et al. (2003). In both cases, we cal- 
culate the difference between the firm’s country and the analyst’s country to capture how 
different the disclosure or earnings management practices are between each country-pair. 

Untabulated results show that the CIFAR disclosure index has no incremental explan- 
atory power over our measure of GAAP differences, and the inclusion of the CIFAR index 
does not alter our inferences with respect to gaapdiffl or gaapdiff2. Earnings management, 
on the other hand, has a significantly negative relation with analyst following. Since the 
earnings management rank increases with greater earnings management, this negative re- 
Jation indicates that analyst following falls when there is greater earnings management in 
the firm’s country than in the analyst’s country, as intuition would suggest. While including 
this variable suggests that variation in accounting practices does impact foreign analysts, 
both gaapdiffl and gaapdiff2 remain significantly negatively related to foreign analyst fol- 
lowing, suggesting that variation in both accounting standards and practices across countries 
affect analysts. We also perform similar analyses on the forecast accuracy sample. Neither 
CIFAR nor earnings management is significantly related to forecast accuracy. None of our 
earlier inferences are changed except gaapdiff2 loses significance when earnings manage- 
ment is added to the equation. 


Adding Firm-Level Controls for Auditor and Audit Opinion 

Our gaapdiff variables measure GAAP differences at the country level but fail to capture 
variation in how those standards are implemented within the country at the firm level. 
Testing whether firm-level variation in the implementation of accounting standards also 
affects analysts requires a measure of standards implementation at the firm level, and such 
measures are not widely available. We develop two proxies for firm-level implementation 
of accounting standards that are widely available. We create a variable called Big4 that 
takes on a value of 1 if the firm’s auditor is one of the Big 4 accounting firms, and 0 
otherwise. We also create a variable called qualified that takes a value of 1 if the firm 
receives a qualified audit opinion in Year Y. We include each of these variables in our 
regressions that include country-pair control variables. If better firm-level implementation 
of accounting standards attracts analysts and makes it easier to forecast earnings, then we 
expect a positive coefficient on Big4 and a negative coefficient on qualified. Auditor identity 


32 Auditor identity is a static variable in the Worldscope database so we are not able to classify each firm-year 
based on auditor identity. 
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and audit opinion are not available for all sample firms so our samples for these tests are 
smaller than the full sample. 

Untabulated results show that while Big4 has the expected positive sign and qualified 
has the expected negative sign, these variables are not significantly related to analyst fol- 
lowing. Including these variables does not alter our inferences about country-level GAAP 
differences since both measures of GAAP differences are significantly negatively related to 
foreign analyst following in these tests. In regressions explaining forecast accuracy Big4 
has the expected positive sign and is significant and qualified has the expected negative 
sign and is also significant. The variable саара ТІ remains insignificantly related to forecast 
accuracy, while the significant negative relation between gaapdiff2 and forecast accuracy 
continues to hold in these tests. In sum, adding proxies for variation in the implementation 
of accounting standards at the firm level does not alter our inferences. 


Sensitivity Tests 


In this section, we report the results of a number of additional tests that examine the 
sensitivity of our results to alternative specifications. Because our main results for forecast 
accuracy are not as strong as the results for analyst following, the focus of this analysis is 
on alternative specifications for our tests of analyst following. 


Alternative Proxies for Dependent Variables 

So far we have used one proxy for foreign analyst following, for_anal, and one proxy 
for forecast accuracy, afep. We also estimated our equations with alternative proxies for 
our dependent variables. Our alternative proxy is for_anal/total, which scales the number 
of analysts as previously defined by the average total number of foreign analysts following 
each firm during 1998-2004. The scaling effectively converts this alternative proxy for 
analyst following to the proportion of total analysts following the firm who are from each 
foreign country. An advantage of this specification is that it effectively controls for firm 
characteristics that impact analysts’ willingness to follow the firm in general, without regard 
to analyst location. Because this scaling method controls for firm characteristics, we do not 
include any firm characteristics in this specification. The results for analyst following are 
reported in columns (1) and (2) of Table 6. Both GAAP difference measures remain sig- 
nificant and negatively related to analyst following in this specification. 

Our main results for analyst following use firm-level data. One concern with this spec- 
ification is that there could be cross-sectional correlation between error terms at the country- 
pair level. Our main results include clustered standard errors at the country-pair level to 
mitigate this concern, but an alternative way to deal with the problem is to collapse the 
data down to country-pair observations based on the mean value for the firms in each 
country. This specification not only eliminates concerns about repeated observations at the 
country-pair level, but also only utilizes one observation for each country-pair and addresses 
concems that our results could be driven by the concentration of observations in a few key 
countries. Due to missing values for some country-pair control variables, our sample size 
for this analysis is 1,406 country-pair observations. In this analysis, the dependent variable 
and all firm-level control variables reflect the mean across all firms located in each country. 
Because the alternative proxy for analyst following discussed above also controls for firm 
characteristics, we perform this analysis using the alternative proxy. 

We report this couniry-pair analysis in columns (3) and (4) of Table 6. As shown in 
this table, both GAAP difference measures are negative and significant in this specification. 
We also repeated this country-pair analysis using our original proxy for the number of 
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analysts following where we do not scale the variable by the total number of foreign anal- 
ysts following the firm. We include firm characteristics in this regression. Again, both 
GAAP difference variables retained negative and significant signs. 

The alternative measure of forecast accuracy we use is afea, the absolute forecast error 
scaled by actual earnings as reported in I/B/E/S. We also calculated forecast accuracy by 
subtracting the mean or the median forecast 30 days before the I/B/E/S report date, rather 
than actual earnings, from each forecast. Neither modification qualitatively alters our main 
results, except both gaapdiff] and gaapdiff2 are negative and significantly related to afea, 
while only gaapdiff2 is significantly related to our original proxy, afep (these results are 
not tabulated). 


Including Firms with No Foreign Analyst Following 

Our primary results use a sample of firms with at least one foreign analyst following 
the firm. Since our primary interest is in explaining variation in analyst following across 
foreign countries, this sample seems appropriate. To examine the sensitivity of our results 
to this sample restriction, we also estimated our analyst following regressions on a sample 
including all firms, regardless of whether the firm is followed by any foreign analyst. Since 
many firms do not attract foreign analysts, this sample is much larger than our primary 
sample. We report the results of this analysis in columns (5) and (6) of Table 6. Using this 
expanded sample does not qualitatively alter the conclusions from our analysis. 


Dropping the U.S., the U.K., and Canada, Retaining Only Developed Countries 

One potential concern is that differences between more developed and less developed 
countries are responsible for our results. While our model includes a comprehensive set of 
country-pair control variables that should control for important differences between more 
developed and less developed countries, it is still possible that our results reflect the fact 
that analysts and the firms they follow tend to be located in the more developed countries, 
which tend to have similar GAAP. If so, then analyst following could be concentrated in 
the more developed countries and our GAAP difference measures could simply proxy for 
other omitted factors that distinguish more from less developed countries. We perform two 
additional sets of analyses to address this concern. First, the U.K., the U.S., and Canada 
are all highly developed countries with significant concentrations of both analysts and firms 
in our sample. These three countries share a number of historic, political, and economic 
ties, and all have similar GAAP. It is possible that the concentration of sample observations 
in these three countries is responsible for our results. Accordingly, we exclude these three 
countries from our sample and re-estimate our model of analyst following including our 
controls for country-pair characteristics. The results of this specification are reported in 
columns (7) and (8) of Table 6. Not surprisingly, deleting these three countries has a 
substantial impact on our sample size, causing a loss of around two-thirds of our sample 
observations. Nevertheless, both GAAP difference measures retain negative and significant 
coefficients in this specification, leading us to conclude that the inclusion of these three 
key countries in our sample is not responsible for our results. 

We also reran our analyst following regressions including only the firm and analyst 
observations from the more developed countries.? Columns 9 and 10 of Table 6 report the 
results of this analysis. Again, in tests that control for country-pair characteristics, both 





33 Тһе 24 developed (ош of our total of 49) countries we retained in this analysis are: Australia, Austria, Belgium, 
Canada, Denmark, Finland, France, Germany, Greece, Hong Kong, Ireland, Italy, Japan, Luxembourg, The 
Netherlands, New Zealand, Norway, Portugal, Singapore, Spain, Sweden, Switzerland, the U.K., and the U.S. 
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gaapdiffl and gaapdiff2 have significantly negative coefficients. We conclude that our re- 
sults are not due to GAAP differences simply capturing variation in analyst location across 
more developed versus less developed countries. 


Utilizing a Matched Sample for Firms Followed by Two or More Analysts 

We also construct a matched sample in which each firm in each year is followed by 
analysts from at least two countries with different gaapdiffl (or gaapdiff2). For each firm 
and year, we partition the sample into a high GAAP difference group and a low GAAP 
difference group based on the median score of the GAAP difference measure for that firm 
and year. One potential advantage of using such a matched sample is that it controls for 
firm effects that could impact analysts. Another advantage of this approach is that the 
resulting sample contains no zero analyst following observations. This specification there- 
fore tests whether our measures of GAAP differences explain the number of analysts fol- 
lowing the firm rather than just explaining whether any analyst from any given country 
follows the firm. There are 1,524 distinct firms for this matched sample. Both mean and 
median tests show that there are significantly more foreign analysts from countries with 
lower GAAP difference. For example, the average number of analysts following from low 
GAAP difference countries using gaapdiffl and gaapdiff2, respectively, are 5.58 and 5.98, 
while the average number of analyst following from high GAAP difference countries are 
only 2.72 and 2.07, respectively. The median number of analyst following from low GAAP 
difference countries using gaapdiffl and gaapdiff2, respectively, are four and five, while 
the median number of analyst following from high GAAP difference countries are only 
one and two, respectively. The differences are significant at the 1 percent level. The fore- 
casts of foreign analysts from low GAAP difference countries are also more accurate than 
those of foreign analysts from high GAAP difference countries, and these results are sig- 
nificant at conventional levels with both measures. 

We also repeat our regression analysis on this sample of firms to control for our 
country-pair control variables. The actual number of GAAP differences between the firm's 
home country and the analyst’s home country varies across firm-country-pairs in both the 
high and low GAAP difference groups because these partitions are based on firm-year 
median GAAP differences. Accordingly, in these regressions, the gaapdiff measures take 
on only two values, 0 for the low GAAP difference group and 1 for the high GAAP 
difference group. We then run regressions that control for all of previously identified country 
characteristics and include the binary variable, gaapdiffl or gaapdiff2. Columns 11 апа 12 
of Table 6 report the results of running our analyst following regressions on the matched 
sample. Both of our GAAP difference measures retain negative and significant coefficients 
in this matched sample. We conclude that neither uncontrolled firm characteristics nor the 
presence of zero observations is affecting our inferences in the paper. 


Time-Series Analysis on Firms Voluntarily Adopting International 
Accounting Standards 

Despite extensive sensitivity analyses on our cross-sectional sample, it is of course 
always possible that there is some omitted variable that we have not identified that our 
GAAP difference measures could proxy for. In addition, our cross-sectional analysis is 
subject to some concerns due to the potential endogeneity of accounting standards at the 
national level. Accordingly, we also provide analysis of a sample of firms switching from 
local standards to IAS. While this analysis has some advantages, it is not clear that the 
time-series approach is superior to the cross-sectional approach utilized so far. There are 
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several considerations. First, an examination of firms voluntarily switching to IAS neces- 
sarily involves a much smaller sample. Second, firms switching to IAS are a self-selected 
sample of firms that are likely to be accessing capital markets and undertaking a wide 
range of activities to attract analyst and investor interest in addition to changing accounting 
standards, so this approach introduces a new set of potentially omitted variables. Third, it 
is not clear exactly how to code and interpret “GAAP differences" for firms switching to 
IAS. For local analysts not familiar with IAS, this switch may increase GAAP differences. 
For foreign analysts not familiar with IAS, this switch could increase or decrease GAAP 
differences, depending on whether the firm's local GAAP or IAS is closer to the foreign 
analyst's home country GAAP. For analysts familiar with IAS, the switch is likely to reduce 
or eliminate any GAAP induced costs of following the firm. Accordingly, our analysis of 
this sample focuses on the effects of switching to IAS on two groups of analysts—those 
following other firms using IAS and those not following other firms using IAS. Unlike our 
earlier tests that focus only on foreign analysts, we include both local and foreign analysts 
in this time-series analysis. 

We construct a sample of firms switching from their local GAAP to IAS based on 
accounting standards coding contained in Worldscope for 1998—2004. Because of known 
errors in coding accounting standards use, we eliminate all firms that we consider ‘‘dubi- 
ous" IAS adopters.** 


Firms switching to IAS between 1998 to 2004 1,096. 
Less: Firms missing analyst following data in year —1 or zero (652) 
Less: “Dubious” IAS adopters 
Firm adopts IAS more than once (after reverting to local GAAP) (41) 
Firm switches back to local standards permanently after switching to IAS (24) 
Firm first switches to U.S. GAAP and then to IAS (6) 
Final Sample 373 


We then examine changes in analyst following for these 373 firms between the year 
before IFRS adoption (- 1) and the year of IAS adoption. For purposes of this analysis, we 
put analysts into two groups, those following a firm using IAS at year —1, and those not 
following a firm using IAS at year —1. If GAAP differences matter to analysts, then the 
prediction is that analyst following will increase among analysts with IAS experience, and 
stay constant or decline among the analysts without IAS experience. That is exactly what 
we find. Between year —1 and zero, the mean (median) analyst following for analysts with 
IAS experience goes from 4.49 (2) to 5.35 (3). This change in analyst following is signif- 
icant at the 5 percent level for the mean, 1 percent level for the median. For analysts 
without IAS experience, the mean (median) number of analysts following goes from 5.32 
(3) to 5.11 (3) between years —1 and 0. Neither of these changes is significant. These 
results corroborate our cross-sectional analyses and suggest that adopting IAS reduces costs 
for analysts who are familiar with IAS, but not for other analysts. These tests also help 
allay concerns that the potential endogeneity of accounting standards at the country level 
is impacting our inferences. 


VI. CONCLUSIONS 
. This paper investigates whether GAAP differences across countries are associated with 
foreign analyst following and foreign analysts' forecast accuracy. We compute two proxies 





34 For example, see Covrig et al. (2007, footnote 21). 
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for GAAP differences for 1,176 country-pairs and provide evidence that GAAP differences 
are negatively associated with both foreign analyst following and forecast accuracy. Our 
results are quite robust across alternative model specifications and sample selections for 
analyst following, though the results for forecast accuracy are more sensitive to modifica- 
tions in our research design and sample composition. Our results hold when we control for 
a wide range of country-pair characteristics in addition to GAAP differences. Despite our 
attempts to control for the other country-pair characteristics, we caution that we are unable 
to completely rule out the possibility that our GAAP difference measures capture other 
country-pair differences. However, supplemental time-series analysis on a sample of firms 
voluntarily adopting IAS yields similar conclusions, enhancing our confidence that GAAP 
differences are responsible for our results. 

The evidence that GAAP differences matter even to financial analysts who specialize 
in collecting, analyzing, and disseminating financial information about the covered firms 
suggests that there are potential economic costs associated with variation in accounting 
rules across countries. We again caution, however, that our research by no means provides 
a comprehensive assessment of the costs or benefits of accounting harmonization. Our 
research does point out the need for additional study of the costs and benefits of accounting 
harmonization to provide important policy inputs to standard setting bodies around the 
world. The recent adoption of IAS throughout the European Union provides an opportunity 
to extend our results to a setting where time-series analysis around a mandated change in 
accounting could be undertaken. 


APPENDIX 
ACCOUNTING STANDARDS INCLUDED IN gaapdiff2 

The IAS numbers used for reference in this table are the primary IAS standard reference 
given in the GAAP 2001 Survey used for coding each item. Since the construction of 
gaapdiff2 is more mechanical and less judgmental than gaapdiffl1, we ignored the textual de- 
scriptions for each item and simply coded each country with a 1 if the LAS section referred 
to is mentioned for that country. Since we are interested in GAAP differences across coun- 
tries, gaapdiff2 is the sum of the number of differences observed in the scores across all 
52 items for each country-pair. 


TAS Standard No. Area of Accounting 
IAS No. 1.7 Statement of changes in equity 

TAS No. 7 Cash flow statement 

TAS No. 7.45 Reconciliation of cash flow to cash and cash equivalents 
IAS No. 8.6 Extraordinary items 

TAS No. 10 Subsequent events 

TAS No. 11 Construction contracts 

IAS No. 11.22 Contract method for construction contracts 
IAS No. 12 Deferred taxes 

IAS No. 12.53 Discounting of deferred taxes 

IAS No. 14 Segment reporting 

IAS No. 14.26 Basis of determining segments 

IAS No. 14.55 Segment reporting of assets and liabilities 
IAS No. 16 Asset revaluation 

IAS No. 17 Leases 

IAS No. 17.12 Finance leases 

IAS No. 17.25 Operating lease expenses 
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145 Мо. 17.30 Finance lease income 

IAS No. 19 Employee benefit obligations 

IAS No. 19.52 Constructive obligation under pension plans 

IAS No. 19.64 Pension obligation measurement 

IAS No. 19.92 Actuarial gains and losses on Pensions 

IAS No. 2.36 Asset impairment testing 

IAS No. 21.11 Foreign currency monetary balances 

IAS No. 21.36 Price level adjustment in hyperinflationary economies 

IAS No. 21.37 Disposal of foreign segments 

IAS No. 22 Classification of business combinations on acquisition 

IAS No. 22.31 Provisions in the context of acquisitions 

IAS No. 22.8 Business combinations 

145 No. 24 Related-party transactions 

IAS No. 28 Accounting for associates 

IAS No. 29 Inflation accounting 

IAS No. 31 Joint ventures 

IAS No. 31.25 Joint ventures « 20 percent owned 

IAS No. 32.18 Classification of issuer's financial instruments 

IAS No. 32.23 Compound financial instruments 

IAS No. 32.77 Disclosure of fair values of financial assets and liabilities 

IAS No. 33 Earnings per share 

IAS No. 35 Discontinued operations 

IAS No. 36 Asset impairment 

IAS No. 36.5 Conditions to record asset impairment 

IAS No. 37 Provisions 

IAS No. 37.45 Discounting of provisions 

IAS No. 38 Intangible assets 

IAS No. 38.42 Research and development 

IAS No. 38.51 Capitalization of internally generated intangibles such as brands 

IAS No. 38.56 Start-up costs | 

1А$ Мә. 38.57 Training advertising апа pre-opening costs 

IAS No. 38.99 Annual impairment reviews on long-lived assets 

IAS No. 39.142 Hedge accounting for derivatives 

TAS No. 39.35 Derecognition of financial assets 

IAS No. 39.93 Trading liabilities and derivatives 

IAS No. 40.69 Fair values of investment properties 
REFERENCES 


Ang, J. S., and S. J. Ciccone, 2001. International differences in analyst forecast properties. Working 
paper, University of New Hampshire. 

Ashbaugh, H., and M. Pincus. 2001. Domestic accounting standards, international accounting stan- 
Gards, and the predictability of earnings. Journal of Accounting Research 39: 417—434. 

Bae, K-H., R. M. Stulz, and H. Tan. 2007. Do local analysts know more? A cross-country study of 
the performance of local analysts and foreign analysts. Journal of Financial Economics 
(forthcoming). . 

Ball, R., A. Robin, and J. S. Wu. 2003. Incentives versus standards: Properties of accounting income 
in four East Asian countries. Journal of Accounting and Economics 36 (1—3): 235—270. 


The Accounting Review, May 2008 


International GAAP Differences: The Impact on Foreign Analysts 627 





. 2006. International financial reporting standards (IFRS): Pros and cons for investors. 
Accounting and Business Research (June): 5-27. 

Bank of New York. 2001. ADR Directory. Available at: http://160.254.123.37/dr. directory.jsp. 

Barniv, R., M. Myring, and W. Thomas. 2005. The association between the legal and financial re- 
porting environments and forecast performance of individual analysts. Contemporary Account- 
ing Research 4 (Winter): 727—758. 

Barth, M., G. Clinch, and T. Shibano. 1999. International accounting harmonization and global equity 
markets. Journal of Accounting and Economics 26: 201—235. 

Basu, S., L. Hwang, and C-L. Jan. 1998. International variation in accounting measurement rules and 
analysts’ earnings forecast errors. Journal of Business Finance & Accounting 25: 1207-1247. 

Bekaert, G., C. R. Harvey, and C. Lundblad. 2005. Does financial liberalization spur growth? Journal 
of Financial Economics 77: 3—55. 

Bradshaw, M., B. Bushee, and G. Miller. 2004. Accounting choice, home bias, and U.S. investment 
in non-U.S. firms. Journal of Accounting Research 42: 795—841. 

Bushman, R. M., J. D. Piotroski, and A. J. Smith. 2004. What determines corporate transparency? 
Journal of Accounting Research 42: 201—252. 

; , and . 2005. Insider trading restrictions and analysts' incentives to follow 
firms. Journal of Finance 60: 35-66. 

Chang, J. J., T. Khanna, and K. Palepu. 2000. Analyst Activity around the World. HBS Strategy Unit 
Working Paper No. 01-061 (January). Available at: http://ssrn.com/abstract- 204570. 

Clement, M. B. 1999. Analyst forecast accuracy: Do ability, resources, and portfolio complexity 
matter? Journal of Accounting and Economics 27: 285—303. 

Comprix, J, К. A. Muller Ш, and M. Stanford. 2003. Economic consequences from mandatory 
adoption of IASB standards in the European Union. Working paper, The Pennsylvania State 
University. 

Cooper, R., T. Day, and C. Lewis. 2001. Following the leader: A study of individual analysts' earnings 
forecasts. Journal of Financial Economics 61: 383—416. 

Covrig, V., M. L. DeFond, and M. Hung. 2007. Home bias, foreign mutual fund holdings, and the 
voluntary adoption of international accounting standards. Journal of Accounting Research 25: 
41-770. 

Ding, Ү., О-К. Hope, Т. Јеапјеап, and Н. Stolowy. 2007. Differences between domestic accounting 
standards and JAS: Measurement, determinants and implications. Journal of Accounting and 
Public Policy 26 (1): 1-38. 

Guan, Y., O-K. Hope, and T. Kang. 2006. Does similarity of local GAAP to U.S. GAAP explain 
analysts’ forecast accuracy? Journal of Contemporary Accounting and Economics 2 (2) 
(December). 

Hope, O-K. 2003a. Accounting policy disclosures and analysts’ forecasts. Contemporary Accounting 
Research 20 (Summer): 295-321. 

. 2003b. Disclosure practices, enforcement of accounting standards, and analysts’ forecast 
accuracy: An international study. Journal of Accounting Research 41: 235~272. 

Hung, M. 2001. Accounting standards and value relevance of financial statements: An international 
analysis. Journal of Accounting and Economics 30: 401-420. 

Kini, O., S. L. Mian, M. Rebello, and A. Venkateswaran. 2005. Core Specialization, Forecast Accu- 
racy, and the Market for International Analysts. Available at: http://ssrn.com/abstract=849306. 

Lang, M. H., K. V. Lins, and D. P. Miller. 2003. ADRs, analysts, and accuracy: Does cross-listing in 
the United States improve a firm’s information environment and increase market value? Journal 
of Accounting Research 41 (2): 317-345. 

3 , and . 2004. Concentrated control, analyst following, and valuation: Do analyst 
matter most when investors are protected least? Journal of Accounting Research 42: 589—623. 

La Porta, R., Е Lopez-de-Silanes, A. Shleifer, and R. W. Vishny. 1998. Law and finance. Journal of 
Political Economy 106 (6): 1113-1155. 

Leuz, С., D. Nanda, and P. D. Wysocki. 2003. Investor protection and earnings management: Ап 
international comparison. Journal of Financial Economics 69: 505—527. 























The Accounting Review, May 2008 


628 Bae, Тап, апа Welker 


Nobes, С. 2001. GAAP 2001--А survey of national accounting rules benchmarked against interna- 
tional accounting standards. International Forum on Accountancy Development (IFAD). 

Rock, S., S. Sedo, and M. Willenborg. 2001. Analyst following and count-data econometrics. Journal 
of Accounting and Economics 30: 351-373. 

Sarkissian, S., and M. J. Schill. 2004. The overseas listing decision: New evidence of proximity 
preference. Review of Financial Studies 17 (3): 769-809. 

Young, D., and D. A. Guenther. 2003. Financial reporting environments and international capital 
mobility. Journal of Accounting Research 41: 553-579. 


The Accounting Review, May 2008 


THE ACCOUNTING REVIEW 
Vol. 83, No. 3 

2008 

pp. 629-664 


Fair Value Accounting for Liabilities 
and Own Credit Risk 


Mary E. Barth 
Stanford University 


Leslie D. Hodder 
Indiana University 


Stephen R. Stubben 
The University of North Carolina at Chapel Hill 


ABSTRACT: We find that equity returns associated with credit risk changes are atten- 
uated by the debt value effect of the credit risk changes, as Merton (1974) predicts. 
We find that the relation between credit risk changes and equity returns is significantly 
less negative for firms with more debt—controlling for asset value changes, credit risk 
increases (decreases) are associated with equity value increases (decreases). This re- 
sult obtains across credit risk levels. The relation is associated with changes in both 
expected cash flows and systematic risk, as reflected in analyst earnings forecasts and 
equity cost of capital. By inverting the Merton (1974) model, we provide descriptive 
evidence that if unrecognized debt value changes were recognized in income, but not 
unrecognized asset value changes, most credit upgrade (downgrade) firms would rec- 
ognize lower (higher) income. These potentially counterintuitive income effects primarily 
are attributable to incomplete recognition of contemporaneous asset value changes. 
However, for a substantial majority of downgrade firms we find that recognized asset 
write-downs exceed unrecognized gains from debt value decreases. This mitigates 
concerns that income effects from recognizing changes in debt values would be anom- 
alous for such firms. | 
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I. INTRODUCTION 

Г: study tests whether equity value changes associated with credit risk changes are 

attenuated by debt value changes associated with the credit risk changes, as Merton 

(1974) predicts.’ Prior research finds that increases in credit risk are associated with 
decreases in equity value. However, this research does not address whether the equity value 
change results from a single effect or is the net of two countervailing effects—a direct 
effect arising from change in asset value and an indirect effect arising from change in debt 
value. We find that increases (decreases) in equity value are associated with decreases 
(increases) in debt value arising from increases (decreases) in credit risk, after controlling 
for the direct effect on equity value of the credit risk change. Recognition in net income 
of changes in values of liabilities, particularly those arising from changes in credit risk, is 
a controversy presently facing accounting standard setters. Thus, we provide descriptive 
evidence on the effects on firms' net income of recognizing presently unrecognized changes 
in debt value. Because fair value accounting for liabilities would apply to all firms, we 
conduct our tests on a broad sample of primarily solvent firms. 

Credit risk changes arise from unanticipated asset value changes or asset risk changes. 
Merton (1974) shows that equity value changes associated with credit risk changes comprise 
potentially countervailing direct and indirect effects. The direct effect is the one-to-one 
relation between asset value and equity value that exists in the absence of debt. The indirect 
effect is the debt value change associated with a change in asset value or asset risk. The 
indirect effect associated with asset value change is the portion of the asset value change 
absorbed by debt holders; the indirect effect associated with asset risk change is the wealth 
transfer between equity holders and debt holders arising from a change in asset risk.? The 
direct and indirect effects are potentially countervailing because equity value equals asset 
value minus debt value. The indirect effect on equity value associated with credit risk 
changes is the primary focus of our study. 

Understanding how credit risk changes affect the values of debt and equity is relevant 
to the debate about using fair value accounting for liabilities. The conceptual frameworks 
of the Financial Accounting Standards Board (FASB) and the International Accounting 
Standards Board (IASB) provide for income recognition of gains and losses arising from 
changes in the recognized amount of debt. Thus, if debt is recognized at fair value, then 
the indirect effect would result in recognizing gains (losses) associated with decreases 
(increases) in the fair value of debt. This is counterintuitive to some and has generated 
controversy relating to financial reporting for liabilities. Also, assets and liabilities are 
accounted for using different conventions. To the extent that recognized decreases in debt 
value are not offset by recognized decreases in asset value, firms with increases in credit 
risk could recognize net gains. Some view this as anomalous, and concern about recognizing 
such gains is the primary reason the European Commission endorsed International Ac- 
counting Standard (IAS) No. 39 (IASB 2003) for use by European firms only after deleting 





We use the term credit risk to describe factors that determine the risk premium on debt. Because we assume 
contractual debt cash flows do not change prior to maturity, debt value decreases result from credit risk increases. 
The terms credit risk, default risk, firm risk, and total risk often are used interchangeably in the studies we cite. 
These terms largely are consistent with our usage of the term credit risk. One exception is that default risk is 
sometimes more narrowly construed, i.e., although firms with no outstanding debt can have credit risk, only 
firms with outstanding debt have default risk (see, e.g., Dhaliwal et al. 1991 and footnote 16). 

Throughout, the term asset risk refers to unsystematic risk. Unanticipated changes in systematic asset risk change 
asset value, which is reflected in the direct effect. 
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the option for firms to use fair value accounting for financial liabilities. The European 
Commission did not delete the corresponding option for financial assets. 

To address our research question, our tests focus on the relation between annual equity 
returns and changes in debt value. Our proxy for change in debt value is the interaction 
between credit risk change and the amount of the firm’s debt. Our proxy for credit risk 
change is change in estimated credit rating because credit ratings reflect credit rating agen- 
cies’ assessments of credit risk; higher credit ratings reflect higher risk. Our proxy for the 
amount of debt is book value of debt, scaled by total assets. Based on Merton (1974), we 
predict a positive relation between equity returns and the interaction between credit risk 
change and the amount of debt. That is, we predict that the relation between equity returns 
and credit risk change is less negative for firms with more debt. Our tests include controls 
for credit risk change, leverage, earnings, and change in earnings. We expect equity returns 
are negatively related to credit risk change and positively related to earnings and changes 
in earnings. We do not predict the sign of the relation with leverage. 

Consistent with predictions, we find that the relation between equity returns and credit 
risk changes is significantly less negative for firms with more debt. Because of potential 
nonlinearities associated with the direction of credit risk change, we also estimate the 
relation separately for firms with credit downgrades and upgrades. We find that downgrade 
firms have significantly negative equity returns. Consistent with our primary findings, we 
also find that equity returns are significantly less negative for firms with more debt. As 
predicted, we find the opposite for upgrade firms, i.e., although their equity returns are 
significantly positive, the returns are significantly less positive for firms with more debt. 
Because of potential nonlinearities in the relation associated with level of credit risk, 
we also permit the relation to differ depending on whether the upgrade or downgrade is 
within investment grade, between investment grade and non-investment grade, or within 
non-investment grade. Consistent with our primary findings, we find that the relation be- 
tween equity returns credit risk changes is significantly attenuated for firms with more debt, 
except for firms downgraded within investment grade and firms upgraded to investment 
grade. 

To investigate the robustness of our findings, we conduct several additional analyses. 
In particular, as an alternative proxy for debt value change we use the effect on the firm’s 
debt value of the change in market interest rate associated with the firm’s credit risk change. 
To calculate this proxy, we use debt maturity information disclosed in the firm’s financial 
statement footnotes. Consistent with our primary findings, we find that the gain or loss 
arising from the debt value change is significantly positively associated with equity returns. 
Also, because credit risk changes reflect asset risk changes and asset value changes, we 
estimate our primary equation after replacing change in credit risk with change in equity 
cost of capital and change in analyst earnings forecasts. Change in equity cost of capital is 
a proxy for change in systematic risk; change in analyst earnings forecasts is a proxy for 
change in expected asset cash flows. The findings indicate that our primary results are 
attributable to both change in systematic risk and change in asset cash flows. In particular, 
we find that change in equity cost of capital and change in analyst earnings forecasts each 
interacted with debt attenuate the relation between returns and change in equity cost of 
capital and change in analyst earnings forecasts. 

Establishing that changes in debt value arising from changes in credit risk are associated 
with changes in equity value indicates that such debt value changes are a component of 
firms’ economic income. Because meeting the objective of financial reporting requires 
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faithful representation of firms’ liabilities and economic performance (IASB 2006), our 
results indicate that debt value changes are candidates for inclusion in firms’ accounting 
income. To investigate concerns about the accounting recognition of such changes, we 
provide descriptive evidence on the effects on firms’ reported net income of recognizing 
changes in debt fair values. We do this by inverting the Merton (1974) model to obtain 
estimates of firms’ asset value and debt value. Because the estimates likely contain esti- 
mation error, this evidence should be interpreted with caution. 

The evidence reveals that if all unrecognized changes in debt and asset values were 
recognized, then upgrade firms would report higher net income and downgrade firms would 
report lower net income than they currently recognize. This is consistent with firms’ un- 
recognized asset value changes exceeding their unrecognized debt value changes. As one 
would expect, the evidence reveals that if only unrecognized changes in debt value were 
recognized, then upgrade firms would recognize lower net income and downgrade firms 
would recognize higher net income. However, the evidence also reveals that for downgrade 
firms, recognized asset write-downs are larger, on average, than unrecognized gains from 
decreases in debt value. This evidence mitigates the concern that debt value decreases would 
exceed recognized contemporaneous asset value decreases. However, this is not true for all 
downgrade firms, which suggests some concern about anomalous income effects is not 
unwarranted. 

The paper proceeds as follows. Section II elaborates on the study’s background, mo- 
tivation, and related research. Section Ш describes the basis for our prediction and the 
research design. Section IV presents the primary findings, and Section V presents results 
from additional analyses. Section VI presents results relating to effects on reported net 
income of using fair value accounting for debt, and Section VII offers concluding remarks. 


II. BACKGROUND, MOTIVATION, AND RELATED RESEARCH 
Risk, Debt Values, and Equity Values 


A large finance literature focuses on explaining debt values, particularly the relation 
between debt value and credit risk. In this literature, debt valuation models typically are 
based on Merton's (1974) insight that equity can be viewed as a call option on the value 
of underlying assets with a strike price equal to the face amount of debt (see, e.g., Duffee 
1996, 1998; Duffie and Singleton 1999; Huang and Huang 2003; see Bohn 2000 for a 
review of this literature). The debt valuation models establish a negative relation between 
credit risk and debt value. This relation also applies to post-contracting changes in credit 
risk, because debt value changes when the market interest rate commensurate with the new 
level of credit risk differs from the rate determined at the inception of the debt. Strong 
(1990) empirically investigates debt value changes associated with credit risk changes as 
measured by bond rating changes for a sample of 190 firms in 1983. Strong (1990) seeks 
to distinguish debt value changes associated with credit risk changes from those associated 
with market risk changes, and finds that both explain debt value changes. However, this 
literature does not link debt value changes and equity value changes. 

Holthausen and Leftwich (1986), Hand et al. (1992), and Goh and Ederington (1993), 
among others, investigate equity value changes associated with bond rating change an- 
nouncements. These studies generally find that debt and equity values decrease with bond 
rating downgrades. Such findings indicate that downgrade announcements convey net neg- 
ative information to both debt and equity markets, and are consistent with an association 
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between credit risk increases and net negative equity value effects? Consistent with these 
findings and with Galai and Masulis (1976) and Bowman (1979), Vassalou and Xing (2004) 
show that a large portion of default risk is systematic and, thus, priced in equity value. 
These studies generally do not find significantly positive announcement equity returns for 
upgrades. Prior literature explains that this likely occurs because bond rating upgrades occur 
with a lag and, thus, equity prices reflect the information on which the upgrade is based 
prior to the rating change announcement (Pinches and Singleton 1978). Regardless, these 
studies do not attempt to distinguish the two countervailing effects on equity value asso- 
ciated with credit risk changes that we document. 

Other studies examine how the level of default risk affects the response of equity value 
to unexpected earnings. In particular, Dhaliwal and Reynolds (1994) find that earnings 
response coefficients (ERCs) are negatively related to the level of default risk. Dhaliwal et 
al. (1991; bereafter, DLF) test the empirical implications of Dhaliwal and Reynolds (1994) 
by using the 15-year average of leverage as a proxy for default risk. For a sample of 56 firms 
with high leverage and 56 firms with low leverage, DLF find low leverage firms have higher 
ERCs. DLF confirm this inference by finding that 48 firms with zero leverage have even 
higher ERCs. However, neither Dhaliwal and Reynolds (1994) nor DLF examine the effects 
of change in default risk or the effects on equity value of debt value changes associated 
with credit risk changes. 

Only a few studies attempt to link debt value changes associated with credit risk 
changes to equity value changes. Kliger and Sarig (2000; hereafter, KS) examine changes 
in stock and bond prices incident to Moody's 1982 adoption of finer bond rating partitions. 
KS find significant decreases in debt value for firms with implied downgrades, but do not 
find consistently significant increases for firms with implied upgrades. The significance of 
equity value changes in each bond rating change group depends on the specification; KS 
find no positive equity returns for downgrade firms when basing expected returns on a 
market model. Hand et al. (1990; hereafter, HHS) investigate whether bond holders gain at 
the expense of stock holders when firms defease debt in substance, but not legally, for a 
sample of 80 defeasances by 68 firms from 1981 to 1987. For a subsample of these firms 
with announcement data, HHS find significantly positive bond returns and significantly 
negative stock returns at the defeasance announcement. However, the negative correlation 
between the bond returns and stock returns is weak. After also investigating motivations 
for the defeasances, HHS conclude that the negative stock returns are more likely attrib- 
utable to information effects than to increases in debt values. These studies provide sug- 
gestive results. However, the uniqueness of the settings and small sample sizes limit 
generalizability of their inferences. Also, the studies do not attempt to distinguish the 
countervailing effect on equity value of debt value changes associated with credit risk 





3 Goh and Ederington (1993; hereafter, GE) find no significantly negative equity returns for bond rating down- 
grades associated with change in leverage. GE predict positive equity returns to these announcements because 
such downgrades should be associated with a wealth transfer from debt holders to equity holders. Finding no 
significant announcement equity returns could be because such downgrades do not reflect information that affects 
equity values or the return window does not span the date that the information was impounded in share prices. 
Our use of annual returns windows mitigates the possibility of failure to capture the effect on equity returns of 
credit risk changes. Also, see Ederington and Yawitz (1987) for a review of earlier studies in this literature. 
Relatedly, Ederington and Goh (1998) find that analysts decrease earnings forecasts following downgrades and 
attribute this finding to information transfer from debt rating agencies to equity analysts. 
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changes.* Thus, the empirical validity of Merton’s (1974) predictions of equity value in- 
creases associated with debt value decreases remains largely unexplored. 


Accounting for Debt 


Currently, financial accounting standards require that liabilities are initially measured 
at cosi, which typically equals their value at the time, and subsequently measured at cost 
or amortized cost. Long-term debt, in particular, is initially measured at the face value of 
the debt adjusted for issue premium or discount, and subsequently measured at amortized 
cost. Interest expense is based on the rate of interest implicit in the debt issuance price. 
This rate reflects the debt’s market rate of interest, including the effect of the firm’s credit 
risk, when it is issued. Fair value accounting for debt would initially measure debt at the 
same amount. However, fair value accounting would subsequently measure debt at fair 
value, with changes in fair value recognized in income. Thus, the recognized amount of 
debt and its interest expense would reflect a current market interest rate, including the effect 
of the firm’s current credit risk (Barth and Landsman 1995). The promised stream of cash 
flows associated with the debt is the same regardless of the accounting. The primary dif- 
ferences are in the timing of recognition of the associated cash flows, as is true of all 
accruals, and their characterization as principal, interest, or gains and losses. 

Fair value measurement of liabilities, particularly long-term debt, is a controversy cur- 
rently facing standard setters. The FASB has identified fair value as the most relevant 
measurement basis for financial instruments and has indicated that measuring all financial 
instruments at fair value is one of its long-term goals (FASB 1999). Fair value is permitted 
in U.S. and international standards for many financial assets, e.g., Statement of Financial 
Accounting Standards (SFAS) No. 133 and IAS No. 39. However, using fair value account- 
ing for liabilities is not widespread. SFAS No. 133 and IAS No. 39 require fair value 
accounting for derivative liabilities, but require or permit firms to measure at amortized 
cost other liabilities, including long-term debt. Those who agree with the FASB’s goal 
believe measuring liabilities at fair value is consistent with measuring assets at fair value. 
The FASB’s goal also is consistent with income and its volatility better reflecting market 
and other risks when firms measure financial assets and liabilities at fair value (see, e.g., 
Barth et al. 1995; Hodder et al. 2006). 

However, others find recognizing changes in debt value disturbing. They are particularly 
concerned about the financial reporting implications of recognizing changes in debt value 
arising from changes in the firm’s own credit risk. For example, the European Central Bank 
called the recognition of gains associated with increases in credit risk “counterintuitive” 
(European Central Bank 2001), and the European Commission’s endorsement of IAS No. 
39 for use by European firms eliminated the fair value option for financial liabilities. The 
main issue of concern is that net income will not reflect changes in net asset value if debt 
value decreases are recognized but all concurrent asset value decreases are not. For example, 
if some intangible assets are not recognized, then troubled firms could report positive net 





Another stream of research links debt value and equity value by simulating the potential magnitude of agency 
costs arising from risk-taking incentives identified in Merton (1974), e.g., Parrino and Weisbach (1999; hereafter, 
PW). Analytical models and simulations such as those in PW suggest agency costs can be substantial. However, 
PW construct simulated debt values based on the Merton (1974) model. Thus, PW cannot test the model’s 
predictions. Empirically, Odders-White and Ready (2006; hereafter, OR) find that firms with higher credit risk 
have higher adverse selection equity spread components, suggesting agency costs are priced in equity value as 
well as in debt value. However, OR do not test the relation between debt value changes and equity value changes 
associated with increases in credit risk. 


The Accounting Review, May 2008 


Fair Value Accounting for Liabilities and Own Credit Risk 635 


income because of debt value decreases in periods in which they experience equity value 
decreases.’ 

Lipe (2002) demonstrates how accounting ratios might convey misleading positive sig- 
nals when a firm approaching bankruptcy uses fair value to measure liabilities. Lipe (2002) 
concludes that debt value changes attributable to credit risk changes should not be recog- 
nized. However, the misleading financial statement effects of Lipe’s (2002) example pri- 
marily derive from incomplete recognition of assets and asset value changes, not from 
recognizing debt value changes. 

Although there is a substantial literature addressing the value relevance of fair values 
for equity prices and returns, few studies examine fair values of liabilities in industries 
other than banking and insurance. Banking industry studies consistently demonstrate the 
value relevance of asset fair values and, to a lesser extent, deposit liabilities and long-term 
debt fair values. For example, Barth et al. (1996; hereafter, BBL) find that unrealized gains 
and losses on long-term debt estimated from disclosures in bank financial statements are 
significantly associated with the difference between equity market value and equity book 
value, although not in all model specifications and years. BBL find no significant association 
between changes in unrecognized gains and losses on long-term debt and changes in the 
difference between equity market value and equity book value. Eccher et al. (1996) and 
Nelson (1996) find no association between equity value and disclosed long-term debt 
fair value. For a sample of nonfinancial firms, Simko (1999) finds that disclosed liability fair 
values are associated with equity values, but not consistently across industries and years. 

Barth, Landsman, and Rendleman (1998 hereafter, BLR) estimate debt values for a 
sample of nonfinancial firms and investigate the financial statement effects of fair value 
accounting for debt. BLR find that financial statement amounts based on fair value are 
potentially relevant to investors because financial statement amounts would be substantially 
different from those currently recognized. However, none of these studies investigates the 
effects of changes in credit risk on the values of the firm’s debt and equity. 


Ш. BASIS FOR PREDICTION AND RESEARCH DESIGN 
Based on Merton (1974), equity value, E, can be expressed as: 


E = AN(d,) — Ke~™N(d,) (1) 


where A is asset value, K is contractual debt payments, e is the exponential function, r is 
the risk-free rate of return, 7 is duration of the debt, N is the cumulative standard normal 


+ 2 T 
MAD TU oM. dicdiceVt ade is standard deviation of 


distribution, d, — VT я 
o 


5 When credit risk decreases, asset value increases often are not recognized. Yet, if debt is measured at fair value, 
debt value increases would be recognized as losses. When credit risk increases, the opposite occurs. Recognized 
assets may be written down. However, not all assets are recognized and asset write-downs may not be complete 
or timely. Even in the absence of a change in asset value, there could be a wealth transfer from debt holders to 
equity holders when asset risk changes. Although such wealth transfers are consistent with Merton's (1974) 
theory, they are viewed by some as anomalous. This is because recognizing in net income the effects of such 
wealth transfers would result in recognizing a gain (loss) from decreases (increases) in debt value associated 
with increases (decreases) in risk. Our descriptive evidence in Section VI suggests that for most firms the 
"anomaly" associated with unrecognized asset value changes dominates that associated with only wealth trans- 
fers. Income effects associated with credit risk increases are more troublesome to regulators than those associated 
with credit risk decreases. 
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asset returns. N(d,) reflects the probability that asset value will exceed the contractual debt 
payments when they become due. 

To isolate the indirect effect that is the focus of our ашу we restate Equation (1) as 
follows. 


E = А — Ke""(L (1 — Ма + N(d,)} (2) 


where L = А/Ке””7, As does Merton (1974), Equation (2) states equity value, E, as asset 
value, A, minus debt value, D = Ke 7(L (1 — N(d,)) + N(d,)}. Equation (2) reveals that 
D = A when asset value is expected to be less than the present value of the contractual 
debt payments, and equals the present value of the contractual debt payments otherwise. 
Our interest is in the relation between equity value changes and debt value changes 
arising from credit risk changes. Credit risk changes derive primarily from unanticipated 
changes in asset value or asset risk. Thus, we restate Equation (2) in change form, which, 
holding constant the amount of debt, Ke~”, results in Equation (3) where A denotes change. 


AE = ДА — Ке“ МЕ (1 — N(d)) + N(dj)). (3) 


Equation (3) reveals AA as the direct equity value effect of an asset value change. This 
is the one-to-one mapping between asset value and equity value that exists in the absence 
of debt. Equation (3) also reveals that when the firm has debt, asset value change and asset 
risk change affect debt value, which results in the indirect equity value effect. This is the 
asset value change absorbed by debt holders and the debt value effect associated with asset 
risk change. Debt value changes when asset value changes even for solvent firms. Because 
priority of debt over equity at liquidation of the firm does not imply debt holders have a pri- 
ority claim on asset value before liquidation, debt holders participate in asset value changes, 
even when asset value exceeds the amount of the debt. 

The relation between changes in asset value and asset risk and change in debt value is 
complex. For asset value changes, др/дА > 0. Because equity value cannot be negative, 
9E/9A is net positive. However, Equation (3) makes clear that ӘЕ/дА has two components, 
the positive direct effect, and the negative indirect effect stemming from ӘО/дА. For asset 
risk changes, ӘО/Әо < 0. There is no direct equity value effect of change in unsystematic 
risk. However, because equity value equals asset value minus debt value, asset risk increases 
(decreases) result in equity value increases (decreases) associated with debt value decreases 
(increases), even when asset value is unchanged. That is, dD/do < 0 means that ӘЕ/да 
> 0. 

Thus, Merton (1974) predicts that equity value changes associated with credit risk 
changes can be characterized into potentially countervailing direct and indirect effects. Our 
research question leads us to focus on testing the prediction that the decrease (increase) in 
equity value associated with an increase (decrease) in credit risk is mitigated by debt. We 
test the prediction because, as with any model, the Merton (1974) model is based on 
assumptions that may not hold empirically. For example, the model does not consider the 
effects of institutional features such as market inefficiencies or debt covenants, either of 
which could limit equity value increases associated with debt value decreases. Also, Merton 





6 Change in credit risk also can arise from change in the amount of debt. Equation (4) below assumes the amount 
of debt does not change during the year. However, see footnote 8 for findings relating to alternative measures 
of debt. 
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(1974) shows that the indirect effect decreases as solvency increases, raising the possibility 
that the effect is negligible for most firms. We test the importance of the indirect effect for 
a broad sample of primarily solvent firms. Failure to find that the indirect effect is important 
would call into question the substance of the accounting controversy over recognizing the 
effect in net income. 


Research Design: Returns and Credit Risk Changes 
Our empirical specification of Equation (3) is Equation (4): 


RET, = В, + B,ACR, + B,ACR, x DBTA, + B4DBTA, + G,EPS, + B,AEPS, 
+ В МЕС, + B,NEG, x EPS, + B,NEG, х AEPS, + ел. (4) 


RET is annual size-adjusted stock return, inclusive of dividends; it corresponds to ДЕ in 
Equation (3). t denotes year; we omit firm subscripts. For our research question, the key 
variable in Equation (4) is ACR X DBTA, where CR is credit risk and DBTA is the debt- 
to-assets ratio. It is our proxy for change in debt value associated with change in credit 
risk. Thus, estimating its coefficient permits us to test our predictions relating to the indirect 
equity value effect. We predict B, is positive. 

Change in credit risk reflects change in asset value and change in asset risk. Both alter 
the distribution of expected debt payments, resulting in debt value changes. Thus, we 
use change in credit risk to capture A(L (1 — N(d,)) + N(d,)} in Equation (3). Our proxy for 
change in credit risk is ACR, where CR is a categorical variable that ranges from 1 denoting 
low risk to 4 denoting high risk; ACR is positive (negative) when credit risk increases 
(decreases). The Appendix explains how we follow prior research to estimate CR based on 
the relation between accounting variables and credit ratings for firms with such ratings. 
These variables are total assets, return on assets, ratio of debt to total assets, and indicators 
for whether a firm pays dividends, has subordinated debt, or has negative net income. We 
use credit ratings because they reflect the credit agency's assessment of credit risk, where 
that assessment is based on publicly available and private information (Jorion et al. 2005). 
Using CR permits us to expand our sample beyond firms with credit ratings, thereby en- 
hancing the generalizability of our inferences. Also, as Section II notes, credit ratings, 
especially upgrades, are revised with a lag (e.g., Pinches and Singleton 1978), which adds 
noise when actual credit rating changes are used as proxies for changes in credit risk.’ 

Our proxy for the amount of debt in Equation (3), i.e., the present value of the con- 
tractual debt payment, Ke~’’, is book value of debt. Book value of debt is not a perfect 
proxy, however, because the payments are discounted at the firm's borrowing rate when the 
debt was issued, rather than the current risk-free rate. DBTA is the end-of-year ratio of 
book value of debt to book value of total assets. We deflate book value of debt by total 





7 Our inferences are unaffected by the use of alternative measures of credit risk change, including change in 
actual credit rating. See Table 6 and footnote 21. Hillegeist et al. (2004; hereafter, HKCL) estimate probability 
of default using asset value and asset risk estimates obtained from inverting the Merton (1974) model. Because 
HKCL use stock prices as inputs, the HKCL probability of default estimates are endogenous in Equation (4). 
Thus, we do not use them in our tests. In Section VI, we present findings from estimating a relation analogous 
to Equation (4) using asset value and asset risk estimates obtained from the Merton (1974) model. Our inferences 
from that specification are the same as those we obtain from Equation (4). 
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assets to control for cross-sectional size differences in Equation (4) and because doing so 
results in a variable that ranges from 0 to 1, which facilitates interpretation of its coefficient. 

We also include ACR in Equation (4). We expect ACR primarily to be a proxy for 
change in asset value, AA. Thus, based on Equation (3) and prior research (e.g., Holthausen 
and Leftwich 1986), we predict B, is negative. However, because ACR reflects asset 
value and asset risk changes related to debt, it likely is an incomplete and noisy proxy for 
asset value changes related to equity. For this reason, and to facilitate comparison with the 
extensive accounting literature examining the relation between returns and earnings, Equa- 
tion (4) includes EPS, earnings per share before extraordinary items deflated by beginning- 
of-year stock price, and AEPS. Because EPS is earnings after interest expense, both of 
these variables are proxies for change in asset value related to equity. We predict В, and 
В; are positive. We also include NEG, NEG X EPS, and NEG X AEPS, where NEG is ап 
indicator variable that equals 1 if EPS is negative, and 0 otherwise, to permit the relation 
between returns and earnings to differ for firms with negative earnings (Hayn 1995; Barth, 
Beaver, and Landsman 1998)? We predict Be, Ву. and Bg are negative. We include DBTA 
in Equation (4) because we interact it with ACR.'? We do not predict the sign of its coef- 
ficient, p,.! 

We estimate Equation (4) pooling all firms with year and industry fixed effects, defining 
industries following Barth, Beaver, and Landsman (1998). To mitigate the effects of influ- 
ential observations, we estimate Equation (4) using Huber-M estimation, which minimizes 
a less rapidly increasing function of the regression residuals than OLS.'? 

Because d, is a logarithmic function of asset value, A, the Merton (1974) model predicts 
that the sensitivity of debt value, D, to change in asset value decreases as asset value 
increases, i.e., as credit risk decreases. Therefore, we also estimate Equation (4) separately 
for firms with credit risk upgrades and downgrades. To permit further potential nonlinear- 
ities associated with level of credit risk, we partition firms based on whether the upgrade 
or downgrade is within investment grade, between investment grade and non-investment 
grade, or within non-investment grade. 





None of our inferences is affected if we instead deflate book value of debt by lagged market value of equity 
or number of shares outstanding, or use in place of DBTA, the ratio of total liabilities to total assets, the ratio 
of deb: and capitalized leases to total assets, ОВТА, |, or the ratio of lagged market value of debt to lagged 
market value of assets that we estimate in Section VI. Our inferences also are unaffected if we include ADBTA 
in our estimating equations. 

Untabulated findings reveal that our inferences are unaffected if we exclude the five earnings variables. The 
coefficient on ACR is —0.24 (t = —40.08), the coefficient on ACR X DBTA is 0.21 (t = 10.43), and the 
coefficient on DBTA is -0.15 (t = —15.41). 

We use only accounting-based explanatory variables in Equation (4) to avoid endogeneity associated with 
changes in market values. In Section VI, as a sensitivity check, we estimate a version of Equation (4) using 
market value estimates. See also footnote 7. 

Returns may be correlated with change in debt. However, change in DBTA is reflected in ACR through Equation 
(Al). Also, untabulated statistics reveal that changes in DBTA are close to zero for most firms—the upper 
(lower) decile of ADBTA is 0.10 (—0.07). Inferences from an untabulated estimation of Equation (4) elimin- 
ating observations with the highest and lowest ! percent of ADBTA are the same as those from the estimation 
we tabulate. 

АН of our inferences are unaffected if we use OLS estimation. We also obtain similar inferences if we base our 
test statistics on standard errors that are clustered by firm, which controls for heteroscedasticity and intertemporal 
firm-specific dependence in regression residuals. 

13 This approach effectively controls for beginning-of-year credit risk, as well as clientele effects. Nonetheless, in 
untabulated analyses, we include CR, , as an additional explanatory variable in our estimation equations. None 
of our inferences is affected. 


- 
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IV. DATA AND FINDINGS FOR RELATION BETWEEN CHANGES IN RISK 
AND EQUITY RETURNS 
Data and Sample 


Fair value accounting for liabilities would apply to all firms, regardless of financial 
condition. Thus, we construct our sample to comprise a broad cross-section of primarily 
solvent firms. In particular, we begin with all firms with available data on Compustat for 
1986—2003.'* We eliminate firms in the utilities, financial services, and real estate industries 
because their capital structures markedly differ from those of other firms. To mitigate the 
effects of outliers, we eliminate firms for which the absolute value of EPS, EPS, ,, or 
AEPS, is greater than 1.5 (Easton and Harris 1991) and firms with RET in the extreme top 
and bottom percentiles of the observations (Kothari and Zimmerman 1995; Collins et al. 
1997; Fama and French 1998; Barth et al. 1999; among others). To mitigate undue effects 
of very small firms, we also eliminate firms with total assets or sales less than $10 million, 
or share price less than $1.^ The final sample comprises 49,081 firm-year observations, of 
which 11,399 have credit ratings. Data limitations reduce the sample size for some analyses. 

We obtain stock market data from CRSP, analyst forecast data from I/B/E/S, bond 
covenant data from the Fixed Income Securities Database, interest rate data from The 
Federal Reserve, and all other data from Compustat. The credit ratings on Compustat are 
Standard & Poor's Issuer Credit Rating. RET is each firm's size-adjusted annual buy-and- 
hold return, computed as the firm's compounded monthly fiscal year return minus the 
corresponding compounded size decile return associated with the firm's market value of 
equity at the beginning of the year." 


Descriptive Statistics 

Table 1 presents descriptive statistics for the variables in Equation (4). Panel A presents 
distributional statistics, Panel B presents correlations between the variables, and Panel C 
presents the industry composition of the sample. Panel A reveals that the mean of RET is 
—0.01, which is close to zero as expected. The median is somewhat more negative, —0.07, 
which indicates skewness in returns similar to that observed for all firms on CRSP during 


14 The sample period begins in 1986 because Compustat does not include credit ratings before 1985 and two years 
are necessary to calculate change in credit risk. 

15 Our inferences are unaffected if we include all firms in our tests. 

16 Prior to September 1, 1998, the S&P rating is the firm’s senior debt rating, which is an assessment of the 
creditworthiness of the firm's long-term debt that is not subordinate to any other long-term debt. Typically, the rat- 
ing is for the firm’s most senior debt issue. If a firm does not have senior debt, it is an implied senior rating. 
Beginning September 1, 1998, S&P credit ratings reflect the firm’s overall creditworthiness; our inferences are 
the same before and after September 1, 1998. S&P does not require the rated firm to have debt outstanding. 
Of the 11,399 observations for 1,851 firms in our sample with S&P credit ratings, 67 observations for 45 firms 
have no debt. Thus, we do not restrict our expanded sample to firms with debt outstanding. Of the 37,682 
observations for which we estimate credit risk, 6,339 have zero debt. Our credit risk estimation procedure is 
applicable to firms with zero debt—four of the six variables in Equation (A1) in the Appendix do not require 
the firm to have debt. Also, our inferences are unaffected by (1) eliminating firms with zero debt, (2) permitting the 
coefficients in Equation (А1) to vary for zero debt firms, and (3) placing all zero debt firms into the lowest 
DBTA portfolio in the ranked DBTA specification. Our inferences also are unchanged when we eliminate ob- 
servations with negative equity book value. 

17 Consistent with Fama and French (1992) and Jegadeesh (1992), our inferences are unaffected by using beta- 
adjusted returns. However, using beta-adjusted returns noticeably reduces our sample size. We use annual returns 
for our tests because there is no basis on which to identify shorter return windows for sample firms without 
announced credit rating changes. Even for firms with such announcements, using annual returns mitigates the 
potential for mis-specifying when share prices reflect the change in economic fundamentals associated with 
the credit rating change (Finches and Singleton 1978; Dichev and Piotroski 2001), mis-specifying market ex- 
pectations at the announcement date, and confounding our inferences with information effects associated with 
the announcement. | 
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TABLE 1 
Descriptive Statistics 
(n = 49,081) 

Panel A: Distributional Statistics 
Variable Mean | Мефап Std. Dev. 
RET -0.01 —0.07 0.54. 
ACR 0.01 0.00 0.44 
DBTA 0.21 0.18 0.20 
EPS 0.02 0.05 0.18 
AEPS 0.01 0.01 0.19 
NEG 0.26 
Panel B: Pearson (above the Diagonal) and Spearman (below the Diagonal) Correlations 

ЖЕТ ACR DBTA .EPS AEPS NEG 
RET —0.20 —0.07 0.27 0.25 —0.25 
ACR —0.21 0.08 —0.21 —0.28 0.26 
DBTA -0.06 0.07 -0.13 —0.05 0.12 
EPS 0.43 -0.26 -0.03 0.52 -0.65 
AEPS 0.39 -0.37 -0.04 0.50 —0.29 
NEG —0.32 0.26 0.07 —0.76 —0.38 
Panel C: Industry Composition of Sample 
Industry SIC Codes n Percent 
Mining and construction 1000—1999, except 1300—1399 1,266 2.58 
Food 2000-2111 1,531 3.12 
Textiles, printing, and publishing 2200-2799. 3,871 7.89 
Chemicals 2800-2824, and 2840-2899 1,618 3.30 
Pharmaceuticals 2830-2836 1,600 3.26 
Extractive industries 2900-2999, and 1300-1399 2,199 4,48 
Durable manufacturers 3000-3999, except 3570-3579, 3670-3679 14,610 29,77 
Computers 7370-7379, 3570-3579, and 3670-3679 7,039 14.34 
Transportation 4000—4899 3,107 6.33 
Retail 5000—5999 7,172 14.61 
Services 7000-8999, except 7370-7379 5,068 10,32 








49,081 100.00 


АП correlations in Panel В are significantly different from 0. Sample of 7,561 Compustat firms from 1986-2003. 
Variable Definitions: 

RET = 3ize-adjusted annual stock return, including dividends (from CRSP); 

CR = credit risk group (1 = highest to 4 = lowest); 

DBTA = тайо of debt (Compustat #9 + #44) to total assets (#6); 

EPS = earnings per share before extraordinary items (#18/shares outstanding from CRSP), deflated by 

beginning of year stock price; 
NEG = indicator for negative EPS; and 
A = annual change. 


the same time period. Panel A also reveals that sample firms have positive mean and median 
EPS and AEPS. Although the median credit risk change, ACR, is zero, the mean is positive, 
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which indicates that, on average, credit risk increases. Table 1, Panel A, also reveals that 
mean DBTA is 21 percent and 26 percent of the sample firms have negative EPS. 

Panel B of Table 1 reveals that RET is negatively correlated with ACR (Pearson cor- 
relation is —0.20 and Spearman correlation is —0.21), which is consistent with prior re- 
search and with ACR reflecting changes in asset value. As expected based on prior research, 
RET is positively correlated with EPS and AEPS. RET is negatively correlated with DBTA. 
Other correlations in Panel B also are consistent with expectations. For example, the cor- 
relations between EPS and AEPS are positive, and those between ACR and EPS and AEPS 
are negative. The negative correlation between ACR and EPS (AEPS) is consistent with a 
positive association between asset value changes and EPS (AEPS), which is consistent with 
earnings and credit risk change reflecting some common components of asset value change. 
ACR and DBTA are positively correlated, which is consistent with downgrade firms having 
more debt. NEG is negatively correlated with RET, EPS, and AEPS, and positively corre- 
lated with ACR and DBTA. АП correlations are significantly different from zero.'® However, 
we base our inferences on the Equation (4) multivariate relation. 

Table 1, Panel C, reveals that the industries most highly represented in the sample 
are Durable Manufacturers (29.77 percent), Retail (14.61 percent), and Computers 
(14.34 percent). These percentages reflect the industry composition of the Compustat 
population. Untabulated statistics reveal that the industry composition of firms with credit 
ratings is similar to that in Panel C. 


Primary Findings 

Table 2 presents regression summary statistics from estimating Equation (4). It reveals, 
as predicted, that the relation between change in credit risk and equity returns is less 
negative for firms with more debt. In particular, the first set of columns in Panel A reveals 
that the coefficient on ACR X DBTA is significantly positive (coef. = 0.19, t = 10.24). 
That is, the indirect equity value effect associated with a change in credit risk is significant. 
Also as predicted, the coefficient on ACR is significantly negative (coef. = -0.11, t 
= --19.56), those on EPS and AEPS are significantly positive (coefs. = 1.89 and 0.43, 
t = 72.11 and 26.03), and those on NEG, NEG X EPS, and NEG X AEPS are significantly 
negative (coefs. = —0.12, —1.80, and —0.28, t = —23.43, —57.10, and —13.19). Panel А 
also reveals that the coefficient оп DBTA is significantly negative (coef. = —0.07, t 
= –7.82). 

To compare the magnitudes of the direct and indirect effects, the second set of columns 
in Panel A presents summary statistics from estimating a version of Equation (4) using a 
ranked DBTA variable. The ranked DBTA variable is the decile rank of DBTA, scaled to be 
between 0 and 1. Specifically, we place firms into portfolios 0 to 9 with portfolio 9 com- 
prising firms with the largest DBTA, and divide these portfolio ranks by 9. This permits us 
to interpret 8, as the magnitude of the relation between change in credit risk and equity 
returns for firms with the lowest DBTA. The sum of В, and В, is the magnitude for firms 
with the highest DBTA. 

Results of the rank regression in the second set of columns in Table 2, Panel A are 
consistent with predictions and the results in the first set of columns. Most importantly, the 
coefficient on ACR X DBTA is positive, 0.12, and significantly different from zero (t 
= 9,75). This finding indicates that changes in debt value associated with changes in credit 
risk are significantly negatively associated with equity value. The sum of В, and B,, -0.13 


'8 We use the term significance to denote statistical significance at less than the 0.05 level based on a one-sided 
test when we have signed predictions and a two-sided test otherwise. 
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TABLE 2 


Barth, Hodder, and Stubben 


Regression of Returns on Debt Interacted with Credit Risk Change 


(n = 49,081) 


RET, = B, + B,ACR, + B,ACR, x DBTA, + B,DBTA, + B,EPS, + B,AEPS, 


+ BgNEG, + B,NEG, X EPS, + B,NEG, X AEPS, + ғ, 
Panel A: Pooled Credit Risk Effects 


ACR 

ACR X DBTA 
DBTA 

EPS 

AEPS 

NEG 

NEG x EPS 
NEG х AEPS 
Adj. R? 


Coef. 


—0.11 
0.19 
—0.07 
1.89 
0.43 
—0.12 
—1.80 
—0.28 
0.17 


t-statistic 


—19.56 
10.24 
-7.82 
72.11 
26.03 
-23.43 
—57.10 
-13.19 


Panel В: Separate Effects for Downgrades and Upgrades 


DN X ACR 

DNV х ACR 

DNAS x ACR 

DNNINY x ACR 

DN X ACR X DBTA 
DN" x ACR x DBTA 
DN^** x ACR x DBTA 
руту x ACR x DBTA 
UP X ACR 

UP'NY x ACR 

UPAR x ACR 

UPNINV x ACR 

UP X ACR х DBTA 
ОР!“ x ACR x DBTA 
UP^^* x ACR x DBTA 
UPNINV x ACR x DBTA 
DBTA 

EPS 

AEPS 

NEG 

NEG X EPS 

NEG X AEPS 

Adj. R? 


Pred. 


Бов но + + + + I 


| 


Тһе Accounting Review, Мау 2008 


Coef. 
—0.09 


0.17 


—0.13 


t-statistic 
—10.90 


7.53 


—1542 


4.95 


-741 
72.17 
25.40 
-23.67 
-57.36 
-12.27 


DBTA Ranks 
Coet. t-statistic 
—0.13 —18.02 

0.12 9.75 
-0.04 -7.32 
1.90 72.25 
0.43 26.02 
—0.12 —23.59 
—1.80 —57.12 
—0.29 —13.31 
0.17 
Coef. t-statistic 
—0.01 -0.19 
—0.04 —3.52 
—0.13 —12.13 
0.04 0.37 
0.15 4.88 
0.19 5.64 
—0.11 —3.93 
—0.10 —7.09 
—0.16 —14.83 
0.27 2.18 
0.09 1.39 
0.21 4.70 
—0.07 -7.17 
1.90 72.59 
0.42 25.20 
-0.12 —22.88 
—1.82 -57.65 
-0.27 - 12.44 
0.17 


(continued оп next page) 
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Huber M-estimates are presented, with year and industry fixed effects untabulated. Sample of 7,561 Compustat 
firms from 1986-2003. See Table 1 for industry composition. 
Variable Definitions: 
RET = size-adjusted annual stock return, including dividends (from CRSP); 
CR = credit risk group (1 = highest to 4 = lowest); 
DBTA = ratio of debt (Compustat #9 + #44) to total assets (#6); 
DBTA ranks = decile rank of DBTA, scaled between 0 and 1; 
EPS = earnings per share before extraordinary items (#18/shares outstanding from CRSP), deflated 
by beginning of year stock price; 
NEG = indicator for negative net income before extraordinary items; 
DN (UP) = indicator for credit downgrade (upgrade); 
DNV (UP) = indicator for credit downgrade (upgrade) within investment grade; 
DNV (РММ) = indicator for credit downgrade (upgrade) within non-investment grade; 
DN^€8 (ураску = indicator for credit downgrade (upgrade) across grades; and 
A = annual change. 


+ 0.12, is not significantly different from zero (t = —0.70). This finding indicates that for 
the highest debt firms, the increase in equity value associated with a decrease in debt value, 
ie. the indirect effect, essentially offsets the decrease in equity value associated with 
a decrease in asset value, i.e., the direct effect. Our lowest DBTA decile firms have 
zero debt. Thus, finding that B, is significantly negative (t = —18.02) indicates that for zero 
debt firms an increase in credit risk is associated with a decrease in equity value, which 
reflects the direct effect on equity value of change in credit risk. 

Our primary findings are based on pooled estimates of Equation (4). Although Equation 
(4) includes year and industry fixed effects, the relations could exhibit differences across 
years and industries other than mean effects. However, untabulated findings reveal that this 
is not the case. Separate-year estimation yields positive coefficients on ACR X DBTA in 
all 18 years, and а cross-year Z-statistic of 12.35.? Separate-industry estimation yields 
coefficients on ACR X DBTA that are positive in all 11 industries; the cross-industry Z- 
statistic is 3.74. All other results are consistent with those in Table 2. 

The first set of columns in Table 2, Panel B, relates to estimating Equation (4) per- 
mitting the coefficients on ACR and ACR X DBTA to vary with the sign of the credit risk 
change. Consistent with the findings in Panel A, the Panel B findings reveal that ACR is 
significantly negatively related to RET for credit downgrades, DN X ACR, and upgrades, 
UP х АСЕ (coef. = —0.09; t = —10.90 for downgrades; coef. = —0.13; t = —15.42 for 
upgrades). Thus, downgrade (upgrade) firms have significantly negative (positive) incre- 
mental returns. More importantly for our research question, the findings also reveal that 
the relation between credit downgrades (upgrades) and returns is less negative (positive) 
for firms with more debt. The coefficient on ACR X DBTA is significantly positive for firms 
with credit downgrades, DN х ACR х DBTA, and upgrades, UP X ACR X DBTA, (coef. 
= 0.17; t = 7.53 for downgrades; coef. = 0.18; t = 4.95 for upgrades). Untabulated findings 
based on the ranked DBTA specification reveal the same inferences.?? 


19 Z = (mean t)/(std. deviation t/VN — 1), where М is the number of years (industries) and t is the t-statistic on 
the estimated coefficient for each year (industry) (see White 1980; Bernard 1987). 

20 That the tabulated coefficient for downgrade firms, 0.17, is smaller than that for upgrade firms, 0.18, appears 
inconsistent with predictions from Merton (1974). However, findings from an untabulated ranked DBTA speci- 
fication, which permits comparison of coefficient magnitudes, reveal that the coefficient for downgrade firms, 
0.11, is larger than that for upgrade firms, 0.10. 
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Findings from estimating Equation (4) partitioning firms based on the type of credit 
risk change are in the second set of columns in Table 2, Panel B. As the Appendix notes, 
credit rating groups 1, 2, 3, and 4 are analogous to firms with ratings of AAA to А-, 
BBB+ to ВВВ-, BB+ to BB-, and B+ to D, respectively. The first two groups comprise 
investment grade ratings; the second two comprise non-investment grade. In Table 2, Panel 
B, DN" = 1 for firms downgraded from the highest credit group, СК = 1, to the second 
highest, CR = 2, and 0 otherwise. Thus, firms with DN'"" = 1 are downgraded within 
investment grade. ОМСК = 1 for firms downgraded from group 1 or 2 to group 3 or 4, 
and 0 otherwise. Thus, firms with DN^€* = 1 are downgraded from investment grade to 
non-investment grade. DNY = 1 for firms downgraded from group 3 to group 4, and 0 
otherwise. Thus, firms with ЮМ" УУ = 1 are downgraded within non-investment grade. 
ОРУ, UPAR, and ОРМ are analogously defined. UP™Y = 1 for firms upgraded within 
investment grade, UP^C* = 1 for firms upgraded from non-investment grade to investment 
grade, and (/РММУ = 1 for firms upgraded within non-investment grade. 

The findings reveal that our inferences extend to almost all levels of credit risk. The 
coefficients оп ACR X DBTA interacted with ОМС, DNN!NY, UP XV, and UP are sig- 
nificantly positive, as predicted (t-statistics range from 2.18 to 5.64). The coefficients on 
руту x ACR x DBTA and UP^** x ACR х DBTA are positive, as predicted, but not 
significantly so (t = 0.37 and 1.39). These findings indicate that for all levels of credit risk 
changes, except downgrades within investment grade and upgrades to investment grade, 
equity value changes are significantly associated with debt value changes.?! 


V. ADDITIONAL ANALYSES 
Estimates of Change in Debt Value Based on Change in Interest Rates 


The findings in Table 2 reveal that the relation between returns and credit risk changes 
depends on the amount of debt. To provide additional evidence on whether the effect 
we document in Table 2 is attributable to change in debt value rather than to other effects, we 
calculate the gain or loss arising from the change in each firm's debt value attributable to 
a change in the firm's credit risk. We calculate the gain or loss using Equation (5) and then 
evaluate the relation between it and equity return: 


5 1 1 | 
GL ACC = У — DEBTt x | —————— — ————— 
2; la ку (1 — Ry 


1 1 
= + Х1--------------:|. 
PERI la TROU ü- wd ©) 


DEBT: is debt maturing in each of the next five years and DEBT6* is debt maturing in six 
years and beyond. We multiply DEBT6* by factors taken to the 10th power because we 
assume that any debt not maturing in the next five years matures іп ten уеагѕ.22 We obtain 
debt maturities from financial statement footnotes. The terms in brackets capture the interest 
rate change related to the firm's change in credit risk. To construct these terms, we use the 





?! When we limit the sample to firms without credit ratings, our inferences are unaffected. When we use actual 
credit ratings for firms that have them and CR for firms without them, our inferences are unaffected, except that 
the coefficient on ОМУ x ACR х DBTA is significantly positive as predicted (t = 1.79), and the coefficient 
on UP" x ACR X DBTA is not significantly different from zero (t = 0.78). 

22 Lack of data precludes us from making a more refined estimate. However, we alternatively assumed debt matures 
in six years or 20 years, with no change in our inferences. These findings suggest it is unlikely that our inferences 
are affected by the maturity assumption. 
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average historical interest rate over our sample period associated with each credit risk 
category.” К, (Reng) is the average historical interest rate associated with the firm's credit 
risk, CR, at the beginning (end) of the year. Thus, К, differs from R,,, only if the firm's 
credit risk changed during the year. Using the average rate avoids confounding temporal 
effects and helps insulate GL. АСС from effects associated with changes in market interest 
rates between the beginning and end of the year. 

For comparison, we calculate the debt gain or loss implied by the parameters estimated 
in Equation (4). The market-implied gain or loss on debt, GL МКТ, is 0.19 х ACR 
X DBTA. We use 0.19 because it is the estimate of В, in Table 2, Panel A. GL АСС and 
GL_MKT are per share, deflated by beginning of year stock price. The reduced sample size of 
28,837 observations for this test reflects lack of yearly debt payment data and elimination 
of firms with GL АСС or GL. МКТ in the extreme top and bottom percentiles of obser- 
vations, which mitigates the effect of outliers on our inferences. Table 3, Panel A, reveals 
that the means (standard deviations) of СІ, АСС and GL. МКТ аге 0.00 and 0.00 (0.01 
апа 0.01). Panel B reveals that СІ. АСС and GL. МКТ are significantly positively corre- 
lated; the Pearson (Spearman) correlation is 0.81 (0.99). Correlations between GL. АСС 
and RET are similar to those between GL. МКТ and КЕТ. 

Table 3, Panel C, presents regression summary statistics from Equation (4) with GL_ 
ACC instead of АСЕ х DBTA. Inferences аге the same as those we obtain from Table 2. 
In particular, the gain or loss on debt associated with changes in credit risk attenuates the 
equity gain or loss reflected in ACR. The coefficient on GL. АСС is 2.41, with a t-statistic 
of 7.82. АП other results are similar to those in Table 2.” 


EPS Interacted with DBTA 

Equation (4) includes EPS and AEPS as proxies for change in asset value associated 
with change in equity value. However, change in asset value reflected in earnings could 
also be associated with change in debt value. Thus, we estimate Equation (6), which allows 
the relation between earnings and equity returns to depend on the amount of debt. 


RET, = В, + B,ACR, + B,ACR, x DBTA, + B EPS! х DBTA, 
+ B4AEPS! х DBTA, + BDBTA, + G,EPS: + B,AEPS; 
+ BeNEG: + B,NEG! X EPS! + „МЕС! X AEPS! + £g. (6) 


EPS’ is earnings per share before interest expense and extraordinary items deflated by 
beginning-of-year stock price, and NEG’ = 1 if EPS’ is negative, and 0 otherwise. Con- 
sistent with Equation (4), we predict В,, and В,, are negative. In this section we interpret 
ACR, EPS', and AEPS' as alternative proxies for change in asset value associated with 
change in debt value, and test for the joint explanatory power of В,, Bza and Bap- 
Estimating Equation (6) allows us to relate our findings to those of Dhaliwal et al. 
(1991; hereafter, DLF). DLF estimate the relation between annual return and change in 





2 We obtain historical interest rates for the Moody's equivalent of the highest and second-highest credit risk groups 
from hitp:// www.federalreserve.com. We estimate interest rates of the lowest credit risk group by adding a risk 
premium of 5 percent, which is the approximate spread between lower investment grade and junk bond rates 
during our sample period. We estimate interest rates for the remaining group by averaging those of the second- 
highest and lowest credit risk groups. 

24 Tn the spirit of Table 2, Panel B, we also estimate Equation (5) permitting different coefficients on gains and 
losses. Untabulated findings reveal that the coefficient on gains is significantly larger than that on losses (t 
= 3.36). 
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TABLE 3 
Regression Relating Debt Gain/Loss to Returns 
(n = 28,837) 

Panel A: Descriptive Statistics for Regression Variables 
Variable Mean Median Std. Dev. 
RET -0.01 -0.07 0.53 
Сі. АСС 0.00 0.00 0.01 
СІ. МКТ 0.00 0.00 0.01 
Panel В: Pearson (above the Diagonal) and Spearman (below (һе Diagonal) Correlations 

RET GL_ACC GL_MKT 
RET -0.11 —0.10 
GL.. ACC —0.19 0.81 
GL МКТ —0.19 0.99 


Panel C: Regression Summary Statistics from: 
RET, = By + B,ACR, + В,СІ АСС, + B4DBTA, + B,EPS, + BAEPS, 
+ B4NEG, + B,NEG, X EPS, + B,NEG, X AEPS, + £, 





Pred. Сое. t-statistic 

ACR - -0.11 -14.26 
СІ. АСС + 2.41 7.82 
DBTA ? —0.09 —7.91 
EPS + 1.88 54,90 
AEPS + 0.50 22.89 
NEG - -012 —17.26 
NEG x EPS - –1.82 – 44,22 
NEG х AEPS - —0.31 —10.90 
Adj. R? 0.17 


АП correlations in Panel B are significantly different from 0. Huber M-estimates are presented in Panel C, with 
year and industry fixed effects untabulated. Sample of 5,623 Compustat firms from 1986-2003. 
5 1 1 1 1 
GL ACC = — DEBT: X | ————— - —— — | - DEBT6* X | ————u——T———s 
алы la ыу аз >) А [5 + Код О 2i 
deflated by shares, X price, |, 


where: 


R = interest rate associated with the firm's credit risk group, averaged over 1986 to 2003; 
DEBTt = debt maturing in each of the next one to five years (Compustat #44, 891-494); and 
DEBT6* = debt maturing in six years and beyond (#9 less the sum of 491—494). 


СІ, МКТ = B X АСЕ X DBTA 
where: 


B = 0.19 from Table 2, Panel А; 

RET = size-adjusted annual stock return, including dividends (from CRSP); 
CR = credit risk group (1 = highest to 4 = lowest); 
DBTA = ratio of debt (#9 + #44) to total assets (#6); 
EPS = earnings per share before extraordinary items (#18/shares outstanding from CRSP), deflated by 
beginning of year stock price; 

NEG = indicator for negative net income before extraordinary items; and 

A = annual change. 


The Accounting Review, May 2008 


Fair Value Accounting for Liabilities and Own Credit Risk | 647 


earnings, permitting the coefficient on change in earnings, i.e., the earnings response co- 
efficient, to vary with leverage. DLF focus on change in earnings before interest expense 
so that the earnings change captures asset value change related to debt and equity. DLF 
interpret change in earnings as unexpected earnings and leverage as a proxy for default 
risk. DLF predict the earnings response coefficient is smaller for high leverage firms.” DLF 
reason that if earnings provides information about the value of the firm, then the response 
of equity value to unexpected earnings will be affected by default risk because more of the 
change in asset value accrues to debt holders for firms closer to default. The first term on 
the right-hand side of Equation (1) captures this notion in that AE = AA N(d,), where d, 
is a function of leverage. 

Table 4 presents the regression summary statistics from Equation (6). It reveals that 
the coefficients on ACR X DBTA, EPS' x DBTA, and AEPS' x DBTA are all significantly 
different from zero (t = 8.07, —23.21, and 3.91), although the coefficient on AEPS' x DBTA 


TABLE 4 
Regression Allowing Earnings Response to Vary with Debt 
(n = 46,025) 
RET, = В, + B,ACR, + В,АСК, X DBTA, + B,,EPS, х DBTA, + Bj,AEPS, x DBTA, 
+ B,DBTA, + В,ЕР5; + B,AEPS! + ВЕМЕС, + BNEG, X EPS; 
+ B,NEG, X AEPS; + €s 


DBTA Ranks 

Pred. Сое. t-statistic Сое. t-statistic 
ACR = —0.12 —20.04 ~0.12 -15.59 
ACR х DBTA + 0.16 8.07 0.07 5.40 
EPS' x DBTA - —0.80 -2321 —0.69 —20.40 
AEPS' x DBTA - 016 3.91 0.13 4.05 
DBTA ? —0.22 ~22.52 —0.11 —16.99 
EPS' + 0.93 41.55 1.11 35.41 
AEPS' + 0.33 16.47 0.30 11.43 
МЕС” = —0.19 -3112 —0.19 —31.55 
NEG' x EPS' = —0.62 -2129 —0.62 —21.00 
NEG' x AEPS' = —0.27 -12.15 —0.26 -11.54 
Adj. R? 0.15 0.14 


Huber M-estimates are presented, with year and industry fixed effects untabulated. Sample of 7,561 Compustat 
firms from 1986-2003. See Table 1 for industry composition. 
Variable Definitions: 
RET = size-adjusted annual stock return, including dividends (from CRSP); 
CR = credit risk group (1 = highest to 4 = lowest); 
DBTA = ratio of debt (Compustat #9 + #44) to total assets (#6); 
DBTA ranks = decile rank of DBTA, scaled between 0 and 1; 
EPS’ = earnings per share before interest expense and extraordinary items [(#18 + #15)/shares 
outstanding from CRSP], deflated by beginning of year stock price; 
МЕС" = indicator for negative EPS’; and 
A = annual change. 





25 DLF also include proxies for risk and earnings persistence. In Equation (6), ACR reflects risk; permitting the 
coefficients on EPS’ and AEPS' to vary with NEG’ allows for different persistence of positive and negative 
earnings. 
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does nct have the predicted sign.” An untabulated F-test confirms the joint significance of 
the variables.2” Untabulated separate-year and separate-industry estimations reveal coeffi- 
cients on ACR x DBTA, EPS' x DBTA, and AEPS' x DBTA that are consistent with 
predictions in 18, 18, and 10 of 18 years, and in 11, 9, and 6 of 11 industries. The untab- 
ulated estimations also reveal Z-statistics that confirm the significance of the coefficient 
estimates оп ACR x DBTA and EPS’ x DBTA, and that all other findings are consistent 
with those in Table 4.2% 

The finding in Table 4 relating to ACR х DBTA is consistent with that in Table 2, and 
reveals that our inferences are robust to including additional proxies for change in asset 
value associated with change in debt value. Although an untabulated estimation reveals that 
in a rank version of Equation (6) В, + Ba, which equals -0.05, is significantly negative 
(t = –3.32), this sum does not incorporate the incremental effects associated with EPS' 
and AEPS’. The Table 4 findings also reveal that the effect we document is incremental to 
that documented in DLF. In particular, after controlling for AEPS’ X DBTA, the coefficients 
on ACR X DBTA and EPS’ X DBTA are significantly positive and negative, respectively. 


Separating Change in Risk and Change in Asset Value 

Among other effects, change in credit risk reflects change in asset value. Change in 
asset value arises from change in expected systematic asset risk, change in expected asset 
cash flows, or both. In this section, we attempt to separately investigate these components 
of change in credit risk to determine whether our primary findings relate to both of these 
components or only one. Іп particular, we estimate Equation (7) in which we replace change 
in credit risk, ACR, with change in equity cost of capital, AECC, and change in analyst 
earnings forecasts, AAF: 


RET, = By + B,AECC, + B,AECC, x DBTA, + B,AAF, + B,AAF, x DBTA, 
+ B,DBTA, + ВЕРУ, + B,AEPS, + B,NEG, + 8,NEG, x EPS, 
В, МЕС, x AEPS, + е,. (7) 


We use ECC as our proxy for expected systematic asset risk because systematic equity risk 
is systematic asset risk after taking account of leverage. Thus, the interaction of DBTA and 
AECC in Equation (7) will be significantly positive if equity returns associated with in- 
creases in expected systematic asset risk are more positive for firms with more debt. We 
use AF as our proxy for expected asset cash flows because asset value changes arising from 
changes in expected cash flows will be reflected in future earnings, which are the object of 
analyst forecasts. 

We estimate ECC following Claus and Thomas (2001), Gebhardt et al. (2001), Gode 
and Mohanram (2003), and Easton (2004). Each study’s estimate is based on the residual 
income model, after specifying a relation between equity cost of capital, equity market 





26 Untabulated findings reveal that the coefficient on AEPS' X DBTA is significantly negative (—0.28, t = —7.32) 
when XPS’ x DBTA is excluded from the estimating equation. 

27 Because interest expense is pretax, we implicitly assume the effective tax rate is zero. Untabulated findings 
reveal similar inferences when we assume either a tax rate of 35 percent or an estimate of each firm's effective 
tax ratz, i.e., income tax expense divided by pretax income. 

28 Using EPS in Equation (6) in place of EPS’ does not affect inferences relating to ACR х DBTA or EPS' 
X DBTA. However, consistent with DLF's use of AEPS', it affects inferences relating to AEPS’ х DBTA. Its 
coefficient is significantly different from zero with an unpredicted sign (insignificantly different from zero) in 
the pooled (year-by-year) estimation. 
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value, equity book value, and forecasted earnings and dividends. We use the assumptions 
in Dhaliwal et al. (2005). Following Dhaliwal et al. (2005) and Hail and Leuz (2006), ECC 
is the mean of these four cost of equity estimates. To mitigate the effects of error in 
estimating ECC, we eliminate observations for which ECC < 0 percent or ECC > 50 
percent. AF is the consensus, i.e., median, one-year-ahead forecast of annual earnings per 
share in June of year t, minus the consensus two-year-ahead forecast of annual earnings 
per share in June of year 1—1, scaled by stock price in June of year 1-1. We exclude 
observations in the extreme top and bottom percentiles of the AF distribution. The reduced 
sample size of 22,769 observations for this analysis primarily reflects lack of analyst fore- 
cast data and our data trimming procedures. 

Table 5 presents the findings. Panel A presents descriptive statistics and reveals that 
the mean and median AECC are —0.00. The mean (median) AAF is —0.02 (—0.01), which 
is consistent with analysts “walking down" their forecasts over time (Richardson et al. 
2004). The distributional statistics for the other variables are similar to those in Table 1, 
Panel A. Table 5, Panel B, reveals that RET is negatively (positively) correlated with AECC 
(AAF), which is consistent with equity value decreases being correlated with systematic 
risk increases (expected cash flow decreases). Panel B also reveals that AECC (ААЕ) is 
significantly positively (negatively) correlated with ACR. Because increases in equity cost 
of capital and decreases in expected earnings are associated with increases in credit risk, 
these correlations support our use of AECC and AAF as proxies for the two components 
of ACR. 

Panel C of Table 5 presents two sets of regression summary statistics from Equation 
(7). The first set is based on estimating Equation (7) directly. The findings from this set 
reveal, as expected, that AECC (ДАР) is significantly negatively (positively) related to 
returns (t = —32.04 (10.46)). More importantly for our research question, the findings reveal 
that the relation is significantly less negative (positive) for firms with more debt. The 
coefficient on AECC х DBTA is significantly positive (t = 5.36) and that on ДАР x DBTA 
is significantly negative (t = —6.81). АП other inferences are the same as those we obtain 
from Table 2. Untabulated summary statistics based on a DBTA rank regression reveal 
similar inferences. These findings indicate that our Table 2 findings are attributable to 
changes in expected systematic asset risk, as captured by AECC, as well as changes in 
expected asset cash flows, as captured by AAF. 

The second set of findings in Panel C of Table 5 is based on estimating Equation (7) 
using a two-stage approach. Recall that our construction of ECC uses equity returns as an 
input. Thus, it is possible that the relation between RET and AECC x DBTA or AECC in 
Equation (7) stems from our construction of ECC, not from any economic relation. To 
obtain an estimate of AECC that does not depend on RET, we re-estimate Equation (7) 
replacing AECC with the predicted value from Equation (8): 


AECC, = Bo + B,ACR, + ВАСЕ, X DBTA, + G4DBTA, + B,EPS, 
+ B,AEPS, + „МЕС, + B,NEG, х EPS, + BNEG, х AEPS, 
+ Ағ, + Eg, (8) 
The explanatory variables in Equation (8) comprise all of those in Equation (7), which 
likely are related to RET but not to the true error in Equation (7), and the change in the 


risk-free interest rate, Ағ,. ғ, is the annual one-year Treasury rate published on http:// 
www.federalreserve.gov. Because the t-statistics from the second-stage estimation do not 
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TABLE 5 


Regressions Relating Returns to Cost of Capital Changes and Analyst Earnings 
Forecast Revisions 


(п = 22,769) 


Panel A: Distributional Statistics for Regression Variables 











Variable Mean Median Std. Dev. 
RET -0.01 —0.05 0.49 
АСК 0.02 0.00 0.46 
АЕСС —0.00 —0.00 0.03 
AAF —0.02 —0.01 0.03 
DBTA 0.20 0.18 0.17 
EPS 0.04 0.05 0.12 
AEPS 0.00 0.01 0.12 
NEG 0.18 
Panel B: Pearson (above the Diagonal) Spearman (below the Diagonal) Correlations 
RET АСЕК AECC AAF — DBTA ЕРЕ AEPS МЕС 
RET -0.23 –0.31 0.16 -0.07 0.25 0.25 —0.23 
ACR —024 0.15 —0.16 0.09 —0.26 —0.34 0.32 
AECC —0.33 0.15 -0.07 0.04 —0.14 —0.15 0.14 
AAF 0.22 —0.17 —0.09 —0.10 0.41 0.15 —0.45 
DBTA —0.05 0.08 0.03 —0.10 —0.07 —0.06 0.08 
EPS 0.40 —0.27 —0.17 0.38 0.04 0.55 -0.64 
AEPS 0.41 -0.41 -0.23 0.28 —0.03 0.52 -0.32 
МЕС —0.28 0.32 0.12 —0.38 0.04 —0.66 —0.38 
Panel C: Regression Summary Statistics from: 
RET, = By + B,AECC, + B,AECC, X DBTA, + B,AAF, + B,AAF, х DBTA, 
+ B,DBTA, + B.EPS, + B,AEPS, + B,NEG, + „МЕС, х EPS, 
+ Во. NEG, X AEPS, + £, 
Two-Stage 
Bootstrapped 
Pred. Coef. t-statistic Coef. t-statistic t-statistic 
AECC B —4.09 —32.04 -16.75 -15.27 —8.96 
AECC x DBTA + 2.40 5.36 5.30 2.94 2.05 
ДАР + 1.21 10.46 1.05 8.72 6.28 
AAF х DBTA = -2.58 -6.81 -2.03 —5.13 -4.07 
ГВТА 2 —0.13 —8.09 —0.06 —3.59 -2.57 
EPS + 1.80 38.49 1.66 29.05 8.70 
AEPS + 0.80 24.37 0.40 8.10 3.40 
NEG Е —0.11 —14.28 —0.03 —2.53 —1.35 
NEG X EPS - —1.78 -29.91 -1.63 -23.85 -8.38 
NEG х AEPS - -0.62 —14.15 -0.45 -9.43 —3.59 
Adj. R? 0.20 0.17 
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TABLE 5 (continued) 
Panel D: Regression Summary Statistics from: 


AECC, = By + B,ACR, + B,ACR, x DBTA, + B4DBTA, + B,EPS, + B,AEPS, 
+ BEG, + B,NEG, X EPS, + B,NEG, x AEPS, + BoAr,, + ву 








Pred. Coef. t-statistic 

ACR + 0.01 10.56 
ACR X DBTA - -0.01 --2.77 
ГВТА 9 0.01 4.06 
EPS - -0.03 --7.93 
AEPS - -0.03 -10.05 
МЕС + 0.00 774 
МЕС х EPS + 0.02 5.53 
МЕС х AEPS + 0.01 3.37 
Ar, + 0.61 30.03 
Adj. R? 0.08 


All correlations in Panel B are significantly different from 0. Huber M-estimates are presented in Panel C, 
with year and industry fixed effects untabulated. In the two-stage estimation‘in Panel С, AECC is the predicted 
value from the Panel D regression. Bootstrapped t-statistics are based on the standard deviations of the 
coefficient estimates from 1,00C iterations of the two-stage analysis each based on 3,000 randomly selected 
sample firms, with replacement. Sample of 4,357 Compustat firms from 1986-2003. 

Variable Definitions: 

RET = size-adjusted annual stock return, including dividends (from CRSP); 

ECC = the mean of the equity cost of capital estimates from the Gebhardt et al. (2001), Claus and Thomas 
(2001), Gode and Mohanram (2003), and Easton (2004) models; we calculate equity cost of capital at 
the end of June for each year; 

CR = credit risk group (1 = highest to 4 = lowest); 
AF = revision in analysts’ consensus (median) earnings per share forecast, from June of prior year to June of 
current year (from I/B/E/S summary file), deflated by price; 
DBTA = ratio of debt (Compustat #9 + #44) to total assets (#6); 

EPS = earnings per share before extraordinary items (#18/shares outstanding from CRSP), deflated by 
beginning of year stock price; 

т, = annual one-year Treasury rate; and 
A = annual change. 


reflect estimation error in the first-stage estimation, they likely are overstated. Thus, we 
also report bootstrapped t-statistics. Bootstrapped t-statistics are based on the standard de- 
viations of coefficient estimates from 1,000 iterations of the two-stage analysis.” Inferences 
from the second set of findings in Panel C, which relate to the two-stage estimation, are 
the same as those from the first. Most importantly, the coefficient on AECC х DBTA is 
significantly positive (t = 2.94, bootstrapped. t = 2.05) and that on ДАР X DBTA is sig- 
nificantly negative (t = —5.13, bootstrapped t = —4.07). 

Panel D of Table 5 presents regression summary statistics from Equation (8), i.e., the 
first stage of the two-stage estimation in Panel C. The findings in Panel D are as expected. 
Іп particular, they confirm that AECC is significantly positively associated with ACR after 
controlling for leverage, earnings, change in earnings, and change in the risk-free interest 





?9 We estimate the two-stage regression for each of 1,000 samples of 3,000 firms randomly selected with replace- 
ment from our sample firms. The bootstrapped standard error for each t-statistic is the standard deviation of 
each coefficient estimate across the 1,000 estimations. 
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rate (t = 10.56). The significantly negative coefficient on ACR х DBTA confirms that debt 
attenuates this relation (t = —2.77). The significantly positive coefficient on DBTA indicates 
that leverage is positively related to equity cost of capital (t = 4.06). The remaining co- 
efficients are consistent with expectations based on how we construct AECC. In particular, 
the significantly negative (positive) coefficients on EPS and AEPS (NEG, NEG X EPS, and 
ANEG х EPS) indicate that positive earnings are associated with decreases in expected 
equity cost of capital (t = —7.93 and —10.05; t = 7.74, 5.53, and 3.37); and the significantly 
positive coefficient on Ar, indicates that increases in expected equity cost of capital are 
positively associated with increases in market interest rates. 


Debt Covenants 


Debt holders may protect the value of their debt from increases in credit risk by in- 
cluding covenants in debt contracts. Some covenants are designed to prevent the firm from 
rising above a particular level of credit risk; others are designed to minimize costs to debt 
holders associated with a credit risk increase. Thus, covenants can mitigate the effects of 
credit risk increases on debt value and, thus, on equity value (Core and Schrand 1999). To 
investigate this possibility, we estimate Equation (4) including ASP and ASP х DBTA 
interacted with an indicator variable, COV, which equals 1 if more than one-half of the 
firm’s debt issues have covenants, and 0 otherwise. The mean of COV for our sample is 
0.53. Because COV is available only for firms with credit ratings, we use S&P credit ratings, 
SP, in this analysis as our proxy for credit risk. This results in a substantially smaller 
sample than in our primary analysis. We predict a negative coefficient on ASP x DBTA 
X COV. We do not predict the sign of the coefficient on ASP X COV. Table 6 presents 
the findings. As predicted, ASP x DBTA х COV's coefficient is significantly negative (t 
— —1.93). This indicates that equity holders do not benefit as much from the presence of 
debt when covenants in debt contracts protect debt holders from participating in losses 
associated with increases in credit risk.?? 


VI. INCOME EFFECTS OF RECOGNIZING CHANGES IN DEBT VALUES 
Estimating Asset and Debt Values and Asset Volatility 


Merton (1974) provides a mechanism for decomposing equity value into the values of 
assets and liabilities. This permits us to provide descriptive evidence on the net income 
effects of recognizing changes in debt values. Specifically, given observed equity value and 
historical stock volatility, we invert the Merton (1974) model to obtain estimates of asset 
value and its volatility. We use these estimates to estimate debt value. 

Our estimation procedure generally follows Hillegeist et al. (2004; hereafter, HKCL). 
Equity value is fiscal year-end share price times the number of shares outstanding. Follow- 
ing HKCL, we estimate equity volatility using daily stock returns and require at least 80 
percent of the returns to be non-missing in the estimation period. We differ from HKCL 
in that we estimate the remaining term of the debt rather than assuming it equals one year. 
Compustat provides the amount of debt due in each of the next five years. Thus, we 
calculate the weighted average remaining term of the firm's debt by summing the percentage 
of total debt outstanding in each maturity category times the number of years in that 
category. Consistent with how we estimate GL. АСС in Section V, we assume that the 


30 Untabulated statistics reveal that COV and DBTA are significantly positively correlated, although the correlation 
is small, 0.09. To control for this, in an untabulated analysis we use COV* in place of COV, where COV* is 
the residual from a regression of COV on DBTA. Our inferences relating to covenants are unaffected. 
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TABLE 6 
Regression Allowing Relation to Vary with Debt Covenants 
(n = 11,399) 
RET, = By + B, ASP, + B,ASP, х COV, + B,ASP, х DBTA, + B,ASP, X DBTA, х COV, 
+ BsCOV, + BDBTA, + B,EPS, + B,AEPS, + ByNEG, + B,,NEG, х EPS, 
+ Bıı МЕС, х AEPS, + e, 





Pred. Сое. t-statistic 

ASP = –0.11 -4,99 
ASP x COV 2 0.00 0.07 
ASP x DBTA + 0.13 2.88 
ASP x DBTA x COV = -0.15 1.93 
соу 2 0.00 0,73 
DBTA ? —0.12 -7.15 
EPS + 0.95 19.13 
AEPS + 0.45 14.65 
NEG = —0.11 —11.18 
NEG x EPS = -0.80 -13:59 
NEG х AEPS E —0.25 —6.08 
Adj. R? 0.16 


Huber M-estimates are presented, with year and industry fixed effects untabulated. Sample of 1,851 Compustat 
firms from 1986-2003. 


Variable Definitions: 
RET = size-adjusted annual stock return, including dividends (from CRSP); 
SP = S&P credit rating (Compustat #280) (1 = highest to 4 = lowest); 
DBTA = ratio of debt (#9 + #44) to total assets (#6); 
EPS = earnings per share before extraordinary items (#18/shares outstanding from CRSP), deflated by 
beginning of year stocx price; 
NEG = indicator for negative net income before extraordinary items; 
COV - indicator whether at least half of the outstanding debt issues have covenants (from Fixed Income 
Securities Database); and 
А = annual change. 


firm's remaining long-term debt is due in the 10th year. The Merton (1974) model assumes 
zero-coupon debt. Thus, if there are amounts due before maturity, we increase the amounts 
due by the amount of net interest paid in year /, as reported in the statement of cash flows. 
We also differ from HKCL in that we focus on debt rather than total liabilities and we 
include in assets all other liabilities. We define fair value of debt as the estimated value of 
the firm's assets minus the market value of equity. 

For the risk-free rate, we use the annual one-year Treasury rate as in Equation (8). To 
mitigate effects of estimation errors, we eliminate the top and bottom percentiles of obser- 
vations of each variable, except for the remaining term of the debt, the risk-free interest 
rate, and DBTA. These data requirements result in a sample of 19,118 observations. The 
decrease in sample size from Table 3, which also requires yearly debt maturity data, pri- 
marily results from missing net interest paid or stock return volatility data and our data 
trimming procedures. 

Panel A of Table 7 presents descriptive statistics for inputs to and outputs from the 
Merton (1974) model. The mean (median) ratio of market value of equity, MVE, to book 
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TABLE 7 
Descriptive Statistics using Merton Model Estimates 
(n = 19,118) 

Panel A: Distributional Statistics for Merton Model Estimation Inputs and Outputs 
Variable Mean Median Std. Dev. 
MVE/BVE 2.09 1.65 1.67 
MVAIBVA 1.74 1.43 1.11 
MVD!B8SVD 1.20 1.11 0.56 
Term remaining on debt 4.67 5.00 1.96 
Risk-free interest rate 0.05 0.05 0.02 
Og 0.49 0.44 0.23 
су 0.38 0.33 0.20 
АМУА 0.00 0.01 0.96 
ГВТА 0.24 0.22 0.17 


Panel В: Regression Summary Statistics from: 
RET, = By + B,AMVA, + В,МУА, X DBTA, + Ваћау, + B,Aoy, X DBTA, + B,DBTA, + =, 


Pred. Сое. t-statistic 
AMVA + 0.34 71.10 
AMVA X DBTA - —0.37 —27.67 
Асу 0/- 0.03 1.01 
Асу X DBTA + 0.37 3.56 
DBTA ? —0.34 —22.12 
Adj. R? 0.22 


Huber M-estimates are presented, with year and industry fixed effects untabulated. Sample of 3,994 Compustat 
firms from 1986-2003. 
Variable Definitions: 
RET = size-adjusted annual stock return, including dividends (from CRSP); 
MVE = market value of equity (from CRSP); 
BVE = book value of equity (Compustat #60); 
MVA = market value of assets estimated using the Merton (1974) model; MVD = MVA — MVE, BVA = book 
value of assets (#6) — book value of liabilities other than debt (#181 — 49 — #44); 
BVD = book value of debt (#9 + #44); | 
ск = volatility of equity values estimated using monthly stock returns (from CRSP) over a period equal to 
the term remaining on debt; 
oy = volatility of asset values estimated using the Merton (1974) model; 
DBTA = ratio of debt (#9 + #44) to total assets (#6); and 
A = annual change. 


AMVA is deflated by MVE,_,. 


value of equity, BVE, is 2.09 (1.65), which is consistent with sample firms having unrec- 
ognized net assets. The average remaining maturity of debt is 4.67 years, the average risk- 
free interest rate over the sample period is 5 percent, and the average volatility of equity 
returns is 49 percent. Consistent with leverage increasing equity volatility, our calculated 
asset volatility, oy, is 38 percent. The mean (median) ratio of market value to book value of 
assets, MVA/BVA, is 1.74 (1.43). The mean (median) ratio of market value to book value 
of debt, MVD/BVD, is 1.20 (1.11). Untabulated statistics confirm that our sample comprises 
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primarily solvent firms. In particular, asset value is less than the book value of debt for 
only 1.4 percent of the sample firms. 


Internal Validity Check of Model Estimates 


Before turning to descriptive evidence on the income effect of recognizing changes in 
debt values, we investigate the internal validity of our model estimates. We do this by 
estimating a version of Equation (4) in which we include change in asset value and change 
in asset volatility, both estimated using the Merton model, in lieu of credit risk change and 
earnings. Recall that Equation (4) includes credit risk change as a proxy for changes in 
asset value and asset risk. Thus, in this specification, we interact both with DBTA. If the 
model is validly implemented, the presence of debt should attenuate the equity value effects 
of changes in asset value and asset risk.?! 

Table 7, Panel B, presents the findings, which are consistent with our primary results. 
It reveals that equity returns are significantly positively associated with change in asset 
value, AMVA, (t = 71.10). Consistent with AMVA reflecting change in systematic risk, 
the coefficient on Асу is not significantly different from zero after controlling for AMVA 
(t = 1.01). More importantly for our research question, consistent with Merton (1974) and 
the Table 2 findings, the association between equity returns and increases in asset value 
(asset risk) is less (more) positive when the firm has more debt. In particular, the coefficient 
(t-statistic) on AMVA х DBTA is —0.37 (-27.67) and that on Асу х DBTA is 0.37 (3.56). 


Descriptive Evidence on Income Effects 

Table 8 presents descriptive statistics relating to the effect on net income of recognizing 
presently unrecognized change in debt value, AUD. Because of estimation error likely in 
AUD and AUA, change in unrecognized assets, these statistics should be interpreted with 
caution. Nonetheless, they indicate the potential effect on net income of recognizing 
changes in debt value. Table 8 presents statistics separately for firms with credit down- 
grades, upgrades, and no change in credit standing based on ACR. NI is net income as 
reported by the firms. All variables are deflated by beginning of year MVE. 

Turning first to downgrade firms, Table 8, Panel A, reveals that, on average, these firms 
have negative NI in year г. They have positive NI in year t—1 and, thus, a negative change 
in NI from year t— 1 to year t. The means (medians) of МІ, NI, ,, and ANI are —0.05, 0.06, 
and —0.12 (—0.02, 0.06, and —0.08), respectively. Table 8 also reveals that downgrade 
firms have negative mean (median) changes in unrecognized debt value, AUD, —0.01 
(—0.00) and unrecognized asset value, AUA, —0.13 (—0.14). The net change in unrecog- 
nized asset and liability values, AUA — AUD, also is negative, with a mean (median) of 
—0.12 (—0.13). These statistics all are consistent with downgrade firms experiencing a 
decline in economic fundamentals between year t—1 and year t. 

Negative AUD statistics for downgrade firms indicate that net income would have been 
higher had they recognized AUD. Untabulated statistics reveal both the mean and median 
AUD are significantly different from zero. NJ — AUD is what net income would have been 
had unrecognized change in debt value been recognized. For downgrade firms, Table 8, 
Panel A, reveals that the mean (median) NJ — AUD is —0.04 (—0.01). Thus, on average, 
downgrade firms would have negative net income even if unrecognized debt value were 
recognized. 





5! We view this as an internal validity check because stock price and its volatility are model inputs. Thus, the 
dependent variable is used indirectly to estimate the explanatory variables. 
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TABLE 8 
Descriptive Statistics using Merton Model Estimates, Separately for 
Upgrades and Downgrades 
(n = 19,118) 


Panel А: Distributional Statistics by Change in Credit Risk 


Downgrades (n = 1,719) | Upgrades (n = 1,626) Мо Change (n = 15,773) 
Mean Median Std. Dev. Mean Median Std. Dev. Mean Median Std. Dev. 


NI, -005 —0.02 016 010 008 008 004 006 01 
NI, , 006 006 008 000 004 013 004 006 0.10 
ANI, -012 -008 015 010 005 014 000 001 0.10 
AUD, -001 -000 020 002 000 019 001 000 021 
АЏА, -0.13 -014 056 014 010 077 -002 -002 0.60 


AUA, — AUD, -0412 —0.13 0.50 0.12 0.08 0.74 -002 -0.03 0.55 
М, = AUD,  —0.04 -001 0.25 0.08 0.07 0.20 0.04 0.05 0.23 
ANI, - AUD, —0.10 —0.07 0.25 0.08 0.05 0.23 —0.00 0.00 0.23 


Panel B: Comparison of Income and Pro Forma Income 


| МІ МІ - AUD 
МІ Range — n Mean Median Mean Median 
Downgrades (n = 1,655 of 1,719) 
—0.45 to —0.40 16 —0.43 —0.42 —0.38 —0.38 
—0.40 to —0.35 20 —0.37 —0.37 —0.30 —0.36 
—0.35 to —0.30 26 —0.32 —0.32 —0.24 —0.33 
0.30 to —0.25 32 —0.28 —0.28 —0.31 -0.25 
-0.25 to —0.20 57 -0.22 -0.21 -0.16 -0.21 
—0.20 to —0.15 80 —0.17 -0.17 -0.18 -0.17 
—0.15 to —0.10 127 —0.12 —0.12 —0.12 –0.14 
—0.10 to —0.05 212 —0.07 —0.07 —0.09 —0.07 
—0.05 to 0.00 365 —0.02 —0.02 —0.01 —0.03 
0.00 to 0.05 360 0.03 0.03 0.05 0.03 
0.05 to 0.10 270 0.07 0.07 0.10 0.08 
0.10 to 0.15 70 0.12 0.12 0.12 0.16 
0.15 to 0.20 20 0.17 0.17 0.23 0.21 
Upgrades (n = 1,603 of 1,626) 
—0.10 to —0.05 11 —0.06 —0.06 0.02 —0.07 
—0.05 to 0.00 27 —0.02 —0.02 —0.05 —0.03 
0.00 to 0.05 343 0.03 0.03 0.00 0.02 
0.05 to 0.10 614 0.07 0.07 0.07 0.07 
0.10 to 0.15 327 0.12 0.12 0.12 0.12 
0.15 to 0.20 153 0.17 0.17 0.14 0.16 
0.20 to 0.25 59 0.22 0.22 0.14 0.20 
0.25 to 0.30 37 027 0.26 021 0.25 
0.30 to 0.35 19 0.32 0.32 0.29 0.28 


(continued on next page) 
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All Panel A means and medians are significantly different from 0, using a t-test for means or signed rank test 
for medians, except the median ANI, — AUD, for firms without risk changes, and the median NI, — AUD, for 
downgrade firms. 

Panel B presents statistics for income (NJ) and pro forma income (NJ — AUD), after sorting observations into 5 
percent intervals of the NJ distribution. Intervals with less than ten observations are excluded. Sample of 3,994 
Compustat firms from 1986-2003. 

The market values of net assets and debt are estimated using the Merton (1974) model. Each is deflated by 
beginning of period market value of equity. 


Variable Definitions: 


t 


NI = income before extraordinary items (Compustat #18); 
UA (unrecognized assets) = market value of net assets — book value of net assets; and 
UD (unrecognized debt) = market value of debt — book value of debt. 


The fact that not all concurrent asset value changes are recognized contributes to the 
concern about potentially anomalous income effects arising from recognizing change in 
debt value. This should be less of a problem for downgrade firms because required asset 
write-downs reduce NI, at least for recognized assets. When assessing the net income effect 
of recognizing AUD, one would like to compare AUD to the amount of recognized asset 
write-downs, which is not available to us. However, if МІ, | is a proxy for income before 
the decline in the firm’s economic fundamentals, then АМ/ is a proxy for asset write-downs 
recognized in year t. 

Table 8, Panel A, reveals that for downgrade firms, mean (median) АЛП — AUD is 
—0.10 (—0.07). These statistics indicate that for downgrade firms, on average, recognized 
asset write-downs are larger than unrecognized decreases in debt value. Thus, on average, 
the net effect of recognized decreases in asset value and increases in debt value is negative 
for these firms, which is consistent with them experiencing a decline in economic funda- 
mentals. Untabulated statistics reveal that for approximately 73 percent (27 percent) of 
downgrade firms, recognized asset write-downs are larger (smaller) than unrecognized gains 
from decreases in debt value. This suggests the concern that debt value decreases would 
exceed recognized contemporaneous asset value decreases 15 unwarranted (warranted) for 
a large majority (substantial minority) of downgrade firms. Also, the negative mean and 
median AUA — AUD reveals that, on average, downgrade firms have unrecognized de- 
creases in equity value. This indicates that if AUD were recognized and these unrecognized 
decreases in asset value were not, net income would be higher than justified by the net 
change in value of the firms' assets and liabilities. 

Relating to upgrade firms, Table 8, Panel A, reveals, on average, these firms have 
positive NI in year t and year 1—1, and positive change in МІ from year 1—1 to year t. The 
means (medians) for NZ, NI, ,, and ANI are 0.10, 0.00, and 0.10 (0.08, 0.04, and 0.05), 
respectively. It also reveals that the mean (median) AUD is positive, 0.02 (0.00). As a result, 
had these firms recognized AUD, their net income would have been lower. Mean (median) 
АСА also is positive for these firms, 0.14 (0.10), as is mean (median) АСА — AUD, 0.12 
(0.08). Overall, these statistics reveal a picture opposite to that of downgrade firms. That 
is, the statistics are consistent with upgrade firms experiencing an improvement in economic 
fundamentals between year t—1 and year t. Table 8, Panel А, reveals that the mean (median) 
NI — AUD is positive for upgrade firms, 0.08 (0.07). Thus, on average, upgrade firms would 
have positive net income even if unrecognized change in debt value were recognized. Mean 
(median) ANI — AUD also is positive, 0.08 (0.05), which indicates that recognized increases 
in asset values exceed unrecognized increases in debt values. 
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Relating to firms with no change in credit risk, the statistics in Table 8 are as expected. 
For example, mean (median) ANZ, AUD, and ANI — AUD are small, 0.00 (0.01), 0.01 
(0.00), and —0.00 (0.00), respectively. However, all variables have noticeable standard de- 
viations, which is consistent with some of these firms experiencing larger effects or with 
random estimation error. 

Table 8, Panel B, tabulates separately for downgrade and upgrade firms the mean and 
median № and NI — AUD for each 5 percent of NI/MVE band for which there are at least 
ten observations. For downgrade (upgrade) firms NI ranges from —45 percent to 20 percent 
(—10 percent to 35 percent) of MVE. For downgrade firms, for most № bands the means 
and medians of NJ — AUD are somewhat less negative or more positive than NI. This is 
consistent with the overall statistics in Panel A that indicate these firms would report higher 
net income if change in debt value were recognized. However, the differences are small. 
The signs of mean and median NI do not differ from the signs of mean and median NI 
— AUD in апу NI band, which indicates that the effect on net income of recognizing 
changes in debt value is not large enough to change the sign of net income for most 
downgrade firms. It also indicates that the differences between NJ and NJ — AUD are fairly 
uniform across the distribution of MI. 

For upgrade firms, Panel B reveals that for most NI bands the means and medians of 
NI — AUD аге somewhat more negative or less positive than NI. As with downgrade firms, 
this is consistent with the overall statistics in Panel A that indicate these firms would report 
lower net income if changes in debt value were recognized. Also as with downgrade firms, 
the signs of mean and median NI do not differ from the signs of mean and median NI 
— AUD in any NI band. This finding indicates that the effect on net income of recognizing 
changes in debt value is not large enough to change the sign of net income for most upgrade 
firms. It also indicates that the differences between МІ and NI — AUD are fairly uniform 
across the distribution of NI.? 


VII. CONCLUSION 

This study tests whether equity value reflects gains and losses associated with changes 
in the value of debt, consistent with predictions of Merton (1974). It contributes not only 
to the extant debt and equity valuation literature, but also to the debate about using fair 
value accounting for liabilities. If fair values were recognized, then firms experiencing 
increases in credit risk would recognize gains because increases in credit risk result in 
decreases in debt value; the opposite would be the case for firms experiencing decreases 
in credit risk. These outcomes are counterintuitive to some-——they contradict the views that 
debt holders of solvent firms are insulated from declines in the firms’ economic fundamen- 
tals because debt has priority over equity, and that equity holders are the sole beneficiaries 
of firms’ upside potential. 

Consistent with prior research, we find that equity returns are significantly negatively 
related to changes in credit risk. More importantly for our research question, we find that the 
relation -between credit risk change and equity returns is significantly less negative when 
the firm has more debt. This result is consistent with debt holders sharing in wealth in- 
creases and subsidizing wealth decreases. When we consider separately upgrade and down- 
grade firms, we find that equity returns for downgrade firms are significantly less negative 
when the firm has more debt, and we find the opposite for upgrade firms. Our findings hold 


32 For firms with no change in credit risk, untabulated statistics reveal that NJ and NI — AUD differ little at the 
mean and median for all NI bands. 
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for all credit risk groups, except for firms downgraded within investment grade and up- 
graded to investment grade. Thus, equity increases associated with increases in credit risk 
are evident for a broad cross-section of firms, including quite solvent firms. 

‘As an alternative way to link equity value changes and debt value changes associated 
with credit risk changes, we calculate the gain or loss arising from change in debt value 
associated with a firm’s change in credit risk and use it in our estimating equation in lieu 
of the credit risk change and debt interaction variable. Consistent with our primary findings, 
we find that the gain or loss is significantly positively associated with equity returns. We 
also find that the effect we document is associated with changes in systematic risk, as reflect- 
ed in changes in equity cost of capital, and changes in expected cash flows, as reflected in 
analyst earnings forecast revisions. 

Our findings link and empirically document the existence of two countervailing equity 
value effects associated with increases in credit risk: (1) decreases in equity value, presum- 
ably arising from decreases in asset value, and (2) increases in equity value associated with 
decreases in debt value, presumably arising from decreases in asset value or increases in 
asset risk. These findings indicate that changes in debt value are associated with predictable 
and measurable effects on changes in equity value. 

Establishing that changes in debt value arising from changes in credit risk are associated 
with changes in equity value for a broad sample of primarily solvent firms indicates that 
such debt value changes are component of firms’ economic income. Because faithful rep- 
resentation of firms’ liabilities and income is consistent with the conceptual framework 
underlying financial reporting, our results indicate that debt value changes are candidates 
for inclusion in firms’ accounting income. Thus, we provide evidence on what firms’ re- 
ported net income would be if changes in debt value were recognized in order to inform 
the accounting debate about recognizing in net income such changes. We do this by in- 
verting the Merton (1974) model to cbtain an estimate of each firm’s asset and debt value 
and asset volatility. | 

We find that upgrade firms would recognize higher net income than Феу do under 
current accounting standards if all changes in debt and asset values were recognized, and 
downgrade firms would recognize lower net income. This is consistent with firms’ unrec- 
ognized asset value changes exceeding their unrecognized debt value changes. As one 
would expect, we also find that if only unrecognized changes in debt value were recognized, 
on average, upgrade firms would recognize lower net income and downgrade firms would 
recognize higher net income. However, we find that for downgrade firms recognized asset 
write-downs are larger, on average, than unrecognized gains from decreases in debt value, 
which mitigates the concern that debt value decreases would exceed recognized contem- 
poraneous asset value decreases. Because this does not hold for all downgrade firms, the 
concern is not unwarranted for some firms. Our results suggest that anomalous effects on 
net income more likely arise from the failure to recognize all changes in asset values, than 
from the recognition of changes in debt values. 


APPENDIX 
CREDIT RISK ESTIMATION 

Estimation Equation 

We estimate the relation between credit rating and financial statement variables using 
the subsample of firms with credit ratings (Barth, Beaver, and Landsman 1998; Ashbaugh 
et al. 2006). We set CR, our proxy for credit risk, equal to the predicted value from Equation 
(А1) for firms with and without credit ratings. ACR in Equation (4) is the annual change 
in CR. 
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SP, = а, + a,TA, + a,ROA, + a,DBTA, + a,DIV, + a,SSUBDBT, 
+ agNEG, + v, (A1) 


SP, is the firm's S&P credit rating at the end of year t; ТА is the natural logarithm of end- 
of-year total assets; ROA is income before extraordinary items divided by total assets; and 
DIV, SUBDBT, and NEG are indicator variables that equal 1 if in year ¢ the firm pays a 
cash dividend, has subordinated debt, or has negative ROA.” Estimating Equation (А1) 
using annual data to calculate CR and then calculating annual changes in CR for use in our 
tests mitigates the effects of credit ratings being revised with a lag (Pinches and Singleton 
1978).2* 

We estimate Equation (А1) with year and industry fixed effects. SP ranges from 1 to 
4, where larger SP corresponds to higher risk; groups 1, 2, 3, and 4 include firms with 
ratings of AAA to А-, BBB+ to ВВВ-, BB+ to ВВ-, and B+ to D, respectively.” 
Because SP has integer values, we use maximum likelihood estimation and an ordered 
probit model. We predict а), a,, and a, are negative, and аз, а;, and а, are positive. We 
have no prediction for aj. 


Empirical Estimates 


Table A1, Panel A, presents regression summary statistics from Equation (A1) for the 
11,399 observations for firms with credit ratings. Consistent with prior research, S&P credit 
ratings, SP, are significantly negatively related to TA, ROA, and DIV, and significantly 
positively related to DBTA, SUBDBT, and NEG. The pseudo R? from the estimation is 0.66, 
indicating that these variables explain a substantial portion of the variation in credit 
ratings.*° 

Table Al, Panel B, presents the distributions of actual credit rating levels and changes 
and the distributions of estimated credit risk levels and changes. It reveals the distributions 
are similar. However, in group 1 there are fewer firms with estimated credit risk (10.11 
percent) than with actual ratings (29.25 percent). The opposite is true for group 4, which 
comprises 40.24 percent of firms with estimated credit risk, but only 19.55 percent of firms 
with actual credit ratings. Panel B also reveals that changes in actual ratings are concen- 
trated in the 0, 1, and —1 change groups, whereas changes in estimated credit risk are more 


33 Ashbaugh et al. (2006) also includes in Equation (A1) interest coverage and capital intensity. We do not include 
these variables because doing so noticeably reduces our sample size. However, our inferences are unchanged if 
we irclude these variables and conduct our tests on the reduced sample. Also, Equation (A1) does not include 
variables related to debt covenants. Thus, our estimated credit risk might not capture all aspects of debt relevant 
to its value. Implicitly, our design assumes debt for unrated firms has covenants similar to those of debt for 
rated firms. To the extent this assumption is not valid, our tests could be biased. The direction of the bias is not 
obvicus. However, Table 6 reports results when we control for the existence of covenants our inferences are 
unchanged. 

Our inferences are unchanged if we estimate Equation (4) using two-year returns for our primary results and 

those based on only firms with credit ratings (see Table 6). 

35 Prior studies partition group 4 into two groups—one for credit ratings of B+ to B— and one for ratings CCC+ 
to D. We combine these two groups because the ССС+ to D group has few observations; these two groups 
comtined have fewer observations than do the other three credit rating groups. 

36 Because CR is the estimated, rather than actual, credit rating, the standard errors from Equation (4) are biased 
downward. To correct for the additional variance in CR, as a robustness check, we add a component to the 
estimated variance of the parameters estimated in Equation (4). We obtain the added component from bootstrap- 
ping Equation (A1). Specifically, following Petrin and Train (2002, footnote 11), we repeatedly estimate Equa- 
tions (A1) and (4) using bootstrapped samples. The added component is the variance in the Equation (4) 
parameter estimates obtained over the bootstrapped samples. Our inferences are unaffected by using this 
procedure. 
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ТАВГЕ А1 
Credit Risk Estimation 


Panel A: Regression Summary Statistics from | 
SP, = ay + a,TA, + ФКОА, + a,DBTA, + a,DIV, + a,SUBDBT, + а„МЕС, + v, 


Pred. Coef. t-statistic 

TA - -0.57 —57.99 
КОА - -4.28 —19.10 
DBTA +. 4 2.19 31.80 
DIV = ls —1.03 —40.05 
SUBDBT + 0.35 13.96 
МЕС + 0.31 8.59 
Pseudo R? 0.66 


Panel B: Distributions of Actual and Estimated Credit Rating Groups 





Actual Estimated 
n Percent n Percent 
Credit Rating Group 
AAA to А- 1 3,685 29.25 4,962 10.11 
BBB+ to BBB- 2 3,298 26.18 8,793 17.92 
BB+ to BB- 3 3,151 25.01 15,576 31.74 
В+ toD 4 2,463 19.55 19,750 40.24 ` 
Change in Credit Rating Group 
=3 4 0.01 
Upgrades -2 6 0.05 72 0.15 
-1 381 3.34 4,143 | 8.44 
Мо сһапре 0 10,394 91.18 40,081 81.66 
1 585 5.13 4,673 9.52 . 
Downgrades 2 28 0.25 99 0.20 
3 5 0.04 9 0.02 





Panel A is based on an ordered probit estimation using the 11,399 observations for firms with credit ratings. The 
model is estimated with year and industry fixed effects (untabulated). Estimated credit rating groups in Pane] B 
are predicted values from the Panel A regression. Sample of Compustat firms from 1986-2003. 
Variable Definitions: 
SP = S&P credit rating (Compustat #280) (1 = highest to 4 = lowest); 
ТА = natural log of total assets (86), in $ millions; 
ROA = return on assets; net income before extraordinary items (#18) divided by total assets; 
DBTA = ratio of debt (#9 + #44) to total assets; 
DIV = 1 if the firm paid a cash dividend (#21) in year г, and 0 otherwise; 
SUBDBT = 1 if the firm has subordinated debt (#80), and 0 otherwise; and 
NEG = 1 if КОА is negative, and 0 otherwise. 


widely distributed. These distributional differences are not unexpected because the explan- 
atory variables reflect systematic differences between firms with and without credit ratings. 
For example, firms with credit ratings tend to have larger total assets.?? 





37 The validity of CR as a proxy for credit risk does not depend on consistent levels of the prediction variables 
between firms with and without credit ratings. Rather, its validity depends on consistency of the parameters 
associated with the explanatory variables between the two groups of firms. Unfortunately, we are unable to 
determine this because credit ratings are not observable for firms without them. However, as Table 6 reports, 
our inferences are unaffected by using only firms with credit ratings. 
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As an internal validity check, we compare actual and estimated credit ratings for firms 
with actual ratings. Because for these firms CR is the predicted value for an observation 
used tc estimate Equation (A1), the comparisons should be interpreted cautiously. However, 
untabulated statistics reveal similar distributions for actual and estimated credit ratings. For 
actual ratings, groups 1 through 4 are 31 percent, 27 percent, 24 percent, and 18 percent 
of the observations; for estimated ratings they are 33 percent, 27 percent, 23 percent, and 
17 percent. The statistics also reveal that Equation {A1) correctly predicts 62 percent of 
actual ratings; it has prediction errors of more than one credit rating group only 2 percent 
of the time. 
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ABSTRACT: We analyze a sample of 330 firms making unaudited disclosures required 
by Section 302 and 383 firms making audited disclosures required by Section 404 of 
the Sarbanes-Oxley Act. We find that Section 302 disclosures are associated with neg- 
ative announcement abnormal returns of —1.8 percent, and that firms experience an 
abnormal increase in equity cost of capital of 68 basis points. We conclude that Section 
302 disclosures are informative and point to lower credibility of disclosing firms’ finan- 
cial reporting. In contrast, we find that Section 404 disclosures have no noticeable 
impact on stock prices or firms’ cost of capital. Further, we find that auditor quality 
attenuates the negative response to Section 302 disclosures and that accelerated fil- 
ers—larger firms required to file under Section 404—have significantly less negative 
returns (—1.10 percent) than non-accelerated filers (-4.22 percent). The findings have 
implications for the debate about whether to implement a scaled securities regulation 
system for smaller public companies: material weakness disclosures are more infor- 
mative for smaller firms that likely have higher pre-disclosure information uncertainty. 
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I. INTRODUCTION 
series of Congressional inquiries into the integrity of financial reporting in the 
At States culminated with the passage of the Sarbanes-Oxley Act (SOX or Act) 
on July 30, 2002. The degree to which SOX transforms the rules of corporate 
governance, disclosure, and financial reporting, and the high compliance costs it imposes 
on SEC registrants cause many to question the benefits of this extensive regulatory inter- 
vention (Ribstein 2002; Michaels 2003; Romano 2005; DeFond and Francis 2005). — 

A specific objective of Sections 302 and 404 of SOX is to inform investors about 
weaknesses in disclosing firms’ systems of internal controls that may increase financial 
statement errors or managers’ ability to manage earnings. If investors already recognize 
that disclosing firms have poor earnings quality and discount stock prices as compensation 
for greater uncertainty, then disclosures about internal control weaknesses are unlikely to 
be incrementally informative. Alternatively, if weakness disclosures signal incremental risk, 
or if investors do not fully impound observable, value-relevant information into stock prices, 
then weakness disclosures are likely to be associated with adverse stock market responses 
as investors revise upward their risk assessments. An adverse response is consistent with 
recent studies that suggest that investors require compensation for uncertainty about firms’ 
financial reports (Easley and O’Hara 2004; Lambert et al. 2007a; Ecker et al. 2006). 

A number of contemporaneous studies use disclosures under Sections 302 and 404 of 
SOX to investigate firms that disclose internal control weaknesses. These studies show that, 
ex ante, firms disclosing internal control weaknesses are smaller, younger, riskier, and 
financially weaker (Ashbaugh-Skaife, Collins, and Kinney 2007; Doyle et al. 2007a), have 
poorer ex ante accrual and earnings quality (Ashbaugh-Skaife et al. 2008; Bedard 2006; 
Doyle et al. 2007b) and higher costs of equity capital (Ashbaugh-Skaife, Collins, Kinney, 
and LaFond 2007; Ogneva et al. 2007). What these studies do not show is whether the 
disclosures of material weaknesses under 302 and 404 convey information to investors, and, 
in the affirmative, the nature of the information they convey. This paper addresses these 
questicns. 

Specifically, we analyze the market reactions to Sections 302 and 404 disclosures both 
unconditionally and conditional on prior disclosure and the richness of the firm’s infor- 
mation environment. We also investigate whether forecasted earnings per share and implied 
costs cf capital change after a material weakness disclosure. We base our analyses on a 
sample of 330 firms making unaudited material weakness disclosures under Section 302, 
and 383 firms disclosing material weaknesses in audited Section 404 reports. We benchmark 
our return and costs of capital analyses against specific control samples of firms that have 
similar characteristics to weakness disclosers (1.е., small, financially weaker, poorer earnings 
quality) but that do not disclose internal control weaknesses. 

Our returns analyses reveal the following. First, we find a significant adverse impact 
to disciosures of unaudited material weaknesses under Section 302: the three-day abnormal 
return equals —1.8 percent and tests of subsequent window abnormal returns suggest that 
the negative market impact is not transitory. Section 302’s impact is consistent with inves- 
tors requiring compensation for holding firms with poorer financial reporting quality. Sec- 
ond, we detect no market response to Section 404 disclosures, both unconditionally and 
conditional on prior Section 302 disclosures. Our inability to detect a market response to 
Section 404 disclosures is consistent with the hypothesis that accelerated filers (the larger 
firms that are required to file under Section 404) operate in richer information environments, 
as well as Doyle et al.’s (2007b) hypothesis that audited internal control disclosures reflect 
a lower materiality threshold for disclosure. However, we cannot completely eliminate the 
possibility that data constraints reduce the power of our tests to detect a response. 


The Accounting Review, May 2008 


Internal Control Weaknesses and Information Uncertainty 667 


Third, our analysis of Section 302 disclosures conditional on Section 404 filing status 
reveals that accelerated filers experience significantly less negative returns (— 1.10 percent) 
than non-accelerated filers (—4.22 percent). This suggests that Section 302 disclosures are 
more informative for firms that likely have higher pre-disclosure information uncertainty. 
This result has implications for the debate about whether a scaled securities regulation 
system for smaller public companies should be implemented (SEC Advisory Committee on 
Smaller Public Companies 2006): had Section 302 exemptions mirrored Section 404 ex- 
emptions in terms of firm size, the material weakness disclosures would, at best, be weakly 
informative. 

Fourth, in a cross-sectional analysis of the market response to Section 302 disclosures, 
we find no association between market response and disclosure source (10-K, 8-K, 10-Q, 
or other) or the severity of the weakness. However, we do find that auditor quality attenuates 
the negative market response to Section 302 disclosures. This finding suggests that a shock 
to financial reporting credibility is attenuated by the presence of a high-quality auditor, 
even when the disclosures themselves are unaudited. 

Finally, because the adverse market reaction to Section 302 disclosures can reflect an 
increase in risk, a decrease in expected future cash flows, or both, we collect earnings 
forecast revisions to determine whether earnings expectations decline for disclosing firms, 
and we use observed price changes and forecast revisions to estimate changes in implied 
cost of capital with four models commonly used in prior work (Dhaliwal et al. 2006; Ogneva 
et al. 2007). We find that Section 302 disclosers experience abnormally negative forecast 
revisions and abnormallv positive increases in costs of capital after their Section 302 dis- 
closure. We do not find these results for firms making disclosures under Section 404. The 
results for Section 302 suggest that disclosing firms experience negative changes in expected 
cash flows as well as increases in perceived risk. 

Interpreting our results requires cautions about our ability to correctly identify disclo- 
sure dates and to control for contaminating information released contemporaneously, and 
about our reliance on analysts' expectations of future earnings in solving for firms' implied 
costs of capital. Subject to these cautions, the evidence suggests that SOX 302 disclosures 
are informative and point to lower credibility of disclosing firms’ financial reporting. How- 
ever, we find no evidence that SOX 404 disclosures are informative. Our inability to detect 
information content or changes in costs of capital surrounding Section 404 disclosures is 
consistent with evidence in Doyle et al. (2007b) showing no relation between 404 internal 
control weaknesses and accrual quality and evidence in Ogneva et al. (2007) showing no 
difference in cost of capital levels between firms that disclose weaknesses under 404 and 
those that do not. 

As discussed more fully in Section II, our study adds to contemporaneous research on 
the effects of SOX by quantifying the market reaction to weakness disclosures and mea- 
suring changes in forecasts and implied costs of capital. As well, our analyses of both 
Section 302 and Section 404 disclosures separately and jointly add to concurrent work that 
focuses on Section 302 weakness disclosures, either to investigate whether these disclosures 
benefit small or large investors (De Franco et al. 2005), or to determine whether the in- 
formation content of the disclosures increases with the severity of the control weakness 
(Hammersley et al. 2008). 

Our study also provides evidence linking financial reporting uncertainty to stock prices. 
Prior archival research draws inferences about reporting quality from firms’ routine financial 
disclosures and results of operations (e.g., Botosan 1997; Ecker et al. 2006). In contrast, 
our setting allows us to evaluate the capital market response to disclosures that specifically 
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address the integrity of individual firms’ financial reporting processes. As well, by exam- 
ining the marginal effect of auditor association with the firm on the stock market response 
to unaudited disclosures, our study adds to research investigating how auditor quality affects 
the perceived credibility of firms’ financial reports (Teoh and Wong 1993; Becker et al. 
1998). | 

The remainder of the paper progresses as follows. Section II of the paper provides 
background on the Act and discusses existing literature examining information risk. Section 
III supplies our hypotheses and research design. Section IV describes the sample selection 
and daca collection and provides descriptive statistics. Section V presents the analyses and 
results of the study and Section VI concludes. | i 


П. BACKGROUND AND RELATED RESEARCH 
Regulation of Internal Accounting Controls 


Prior to the passage of SOX, the SEC had little authority over firms’ operational matters 
or their internal accounting controls. As we summarize in Figure 1, SOX significantly 
changes the information environment of public companies by requiring disclosures about 
firms’ internal controls under Sections 302 and 404. First effective in 2002, Section 302 
requires managers (1) to certify that weaknesses and deficiencies have been privately re- 
ported to the audit committee and (2) to disclose material weaknesses and material changes 
in internal control to the public.! Because Section 302 does not require attestation by an 
independent auditor and, instead, only requires disclosure of material weaknesses about 
which the CEO or CFO has knowledge, disclosure under Section 302 is a function of 
managers’ diligence in identifying weaknesses and their discretion over disclosure. 

Іп contrast, Section 404 imposes affirmative responsibilities on management and the 
company’s independent auditor to detect material weaknesses in internal controls. Specifi- 
cally, Section 404 requires management to document and test the efficacy of internal con- 
trols and to issue annually an internal control report in which management must make 
either positive assertions concerning the effectiveness of internal controls, or disclose the 
nature of deficiencies and weaknesses that render controls ineffective. The company’s au- 
ditor must issue a separate opinion over management’s assertions to be included in the 
annual report. Section 404 is effective for accelerated filers for fiscal years ending after 
November 15, 2004.2 


Related Research 


The passage of SOX constitutes a structural shift in the information environment, 
around which research is burgeoning. Early research documents a positive market reaction 
to the regulatory proposals that culminated with the passage of the Act, consistent with the 
legislative action having a net beneficial effect on the perceived quality of financial reporting 
(Jain and Rezaee 2006; Jain et al. 2008; Li et al. 2008). In contrast to studies that evaluate 
the effect on the aggregate information environment, we assess the implications for indi- 
vidual firms of the implementation of a specific provision of the Act—the requirement to 
disclose known material weaknesses over internal controls. 

Figure 2 presents a schematic of the environment shift in event-time, together with 
selected research studies most relevant to our study. The first column in Figure 2 shows 





! As diszussed in further detail in Section IV, firms disclose Section 302 weaknesses on a variety of SEC forms, 
including annual and quarterly reports, forms 8-K, registration statements, and proxy statements. 
? Accelerated filers are generally those domestic firms with a market capitalization of $75 million or greater. 
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The Sarbanes-Oxley 
Act (“SOX”) 


Sections 101 & 
103—Public 
Company Accounting 
Oversight Board and 
Auditing Standards 


Section 906—White 


collar crime penalty, 
corporate 
responsibility for 
financial reports 


Section 302— 
Corporate 
responsibility for 
financial reports 








FIGURE 1 


Summary of Selected Sarbanes-Oxley Provisions 


July 30, 2002. 
President Bush signs 
SOX into law. 


Section 101 of SOX 


~| creates the Public 


Company Accounting 
Oversight Board 
(PCAOB). 


Section 906, effective 
immediately upon 
passage, is the one of 
three sections of SOX 
requiring certification. 











SOX revolutionizes the rules of corporate governance, 
disclosure, and financial reporting for all SEC registrants. 












Section 103 charges the PCAOB with establishing 
auditing and related attestation, quality control, ethics, 
and independence standards and rules to be used by 
registered public accounting firms in the preparation and 
issuance of the audit report. f 


Under 906, management must certify that 10-Ks and 10- 
Qs are fairly stated and are in compliance with the 
Securities and Exchange Act of 1934. Knowing and/or 
willful wrongdoing is subject to fines and imprisonment. 





August 29, 2002. 


'| Issued by the SEC on 


August 27, 2002, the 
rule becomes effective 
on August 29, 2002. 









Executives must certify that: 

e еу reviewed the report, 

• the report contains no misrepresentations, 

е the financial information is fairly presented, 

• {еу have reported any internal control weaknesses 
(including fraud) to the audit committee, and 

e they have identified material changes in internal 

controls. 





Auditing Standard No. 2, effective for audits of internal 
control over financial reporting required by Section 
404(b), requires that the auditor's report on internal 
control over financial reporting include the auditor's 
opinion on management's assessment of the effectiveness 
of internal control over financial reporting as well as the 
auditor's independent assessment of the effectiveness of 
the company's internal control over financial reporting. 








Auditing Standard June 17, 2004. 

No. 2—An Audit of | Issued by the PCAOB 
Internal Control over | on March 9, 2004, the 
Financial Reporting | SEC approves Audit 
Performed in Standard No. 2 on 
Conjunction with an | June 17, 2004. 

Audit of Financial 

Statements 

Section 404— November 15, 2004. 
Management The SEC implements 
assessment of the rule on May 27, 


internal controls 


2003, and extends the 
compliance dates on 
February 24, 2004. 


Under 404(a), management of the company must supply 
an "internal control report" that that takes responsibility 
for adequate internal controls and assesses the 
effectiveness of the controls over financial reporting. 
Under 404(b), the company's auditor must attest to, and 
report on, management's assessment of internal controls. 
Companies have 90 days from the end of their fiscal year 
to comply. November 15, 2004, marks the start for 
companies with market capitalization greater than $75 
million. July 15, 2005, marks the start for companies 
with less than $75 million market capitalization. 
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that prior to the passage of SOX, firm characteristics and reporting quality are associated 
with risk levels.? For example, Botosan (1997) relates higher disclosure quality to lower costs 
of capital and Francis et al. (2004, 2005) relate poorer earnings quality with higher 
costs of capital. Consistent with this research, the last column shows that firm and reporting 
characteristics, including earnings quality, are related to cost of capital levels subsequent 
to SOX (Ogneva et al. 2007; Ashbaugh-Skaife, Collins, Kinney, and LaFond 2007). How- 
ever, results are mixed as to whether prior disclosure of a material weakness (weakness 
status) provides incremental explanatory power for cost of capital levels. Ogneva et al. (2007) 
find that weakness status derived from Section 404 disclosures has little or no explanatory 
power for cost of capital levels, after controlling for firm characteristics and other com- 
ponents of reporting quality. In contrast, Ashbaugh-Skaife, Collins, Kinney, and LaFond 
(2007) find a positive relation between cost of capital levels and weakness status derived 
from Section 302 and Section 404 disclosures. This inconsistency suggests that additional 
research is required to understand the relation between weakness disclosures and perceived 
risk. 

An association between cost of capital levels and weakness status does not necessarily 
imply that the market responds to the disclosure of internal control weaknesses. Indeed, Ge 
and McVay (2005), Doyle et al. (2007a, 2007b), Ashbaugh-Skaife, Collins, and Kinney 
(2007), and Ashbaugh-Skaife, Collins, Kinney, and LaFond (2007) find that firms disclosing 
weaknesses have poor reporting quality prior to disclosure, and that such weaknesses are 
associated with externally observable firm characteristics. If stock prices are fully adjusted 
for poor reporting quality based on observable traits, then weakness disclosures convey no 
new information to the market. Thus, the information effects of weakness disclosures are 
unclear. 

To assess the effects of weakness disclosures on risk, we evaluate the market reaction 
to reports made under Sections 302 and 404. We represent these reporting events in the 
second and fourth columns of Figure 2, respectively. We focus on changes in risk (rather 
than risk levels) because doing so helps to rule out alternative explanations for observed 
differences between disclosers and nondisclosers, as firm attributes (and other indicators of 
reporting quality) likely remain unchanged over shorter intervals. However, this design 
decision requires us to make assumptions about the duration of the risk change and the 
timeliness of analysts’ forecasts. 

Several contemporaneous working papers also examine the effects of firm-specific risk 
disclosures on the market. De Franco et al. (2005) evaluate wealth redistribution effects of 
weakness disclosure among classes of shareholders (small and large investors). Relying on 
TAQ data, De Franco et al. (2005) show that net selling by small investors drives the 
market’s negative response to weakness disclosures and conclude that small investors benefit 
more from material weakness disclosures than large investors.* 

Shifting focus to the characteristics of the 302 weakness disclosures, Hammersley et 
al. (2008) suggest that the information content of Section 302 disclosures depends on 


* Firm characteristics include ettributes such as size, age, growth rate, operational complexity, financial strength, 
and restructuring. We use the term "'reporting quality" to mean completeness of disclosure (e.g., Botosan 1997) 
as well as earnings quality (e.g., Francis et al. 2005) and information about the adequacy of internal controls 
over reporting. 

Specifically, De Franco et al. (2005) examines a sample of 102 firms reporting internal control weaknesses 
(which include 45 uncontaminated material weaknesses disclosures) and document negative abnormal returns to 
material weakness disclosures. 
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weakness severity: they detect no reaction to disclosures of control deficiencies, and in- 
creasingly negative reactions to disclosures of significant deficiencies and material weak- 
nesses.? In related work, Ashbaugh-Skaife, Collins, Kinney, and LaFond (2007) examine 
changes in Value Line's Projected 3- to 5- Year Average Return (PAR) incident to weakness 
disclosures and firms' subsequent remediation efforts and find that internal contro] risk 
affects the market's assessment of firms' costs of capital. 

Our study differs from contemporaneous studies in several notable respects. First, we 
measure changes in analysts' forecasts and the implied costs of capital in an attempt to 
separately measure possible cash flow implications and risk changes. Moreover, because 
disclosing firms have observably poor earnings quality prior to disclosure, we compare the 
returns of disclosing firms to those of a control sample of nondisclosing firms with similarly 
poor earnings quality. We also assess the persistence of the market's response by evaluating 
abnormal returns over longer windows subsequent to the 302 disclosure. In doing so, we 
separately evaluate the market response to firms' subsequent Section 404 disclosures, and 
ascertain that Section 302 and Section 404 disclosures are not informationally equivalent. 
Finally, we examine the effects of disclosure context, auditor quality, and an alternative 
measure of weakness severity developed by Doyle et al. (2007b) on the market's response 
to weakness disclosures. 

Although Ashbaugh-Skaife, Collins, Kinney, and LaFond (2007) also measure changes 
in required returns, our sample and methodology for measuring cost of capital differ, and 
certain of our results are inconsistent with, or qualify, their findings. We detect no evidence 
of abnormal returns or changes in implied cost of capital incident to firms' Section 404 
disclosures, including disclosures that suggest remediation of previously disclosed weak- 
nesses. We attribute some of these inconsistencies to our use of a matched control sample 
for computing abnormal returns and changes in cost of capital, and our use of implied cost 
of capital rather than PAR.’ Consistent with Ogneva et al. (2007), we note that the use of 
PAR results in sample reduction and potentially biases results.* 

Our study also contributes to research linking auditor quality and the perceived credi- 
bility of financial reports (e.g., Teoh and Wong 1993; Becker et al. 1998). Although Section 
302 disclosures are unaudited, firms making disclosures are required to engage an auditor 
for their financial statements, and accelerated filers must solicit a separate opinion over 
internal controls. Engagement of high-quality auditors may mitigate the market response to 
discretionary Section 302 weakness disclosures if their interim auditing programs impose 
on their clients a lower threshold for disclosure. Ge and McVay (2005) find that firms 
engaging high-quality auditors are more likely to make disclosures of material internal 


Hammersley et al. (2008) also report that the stock price reaction is more adverse when management concludes 
that internal controls are effective despite the existence of an internal control weakness, and when internal 
control weaknesses are less auditable. 

The zontrol sample provides us a measure of abnormal return relative to a portfolio of size-, industry-, and 
earnings-quality matched firms. Our inferences are robust to a matched-pair comparison based on industry, size, 
and earnings quality. 

7 Шап attempt to replicate Ashbaugh-Skaife, Collins, Kinney, and LaFond's (2007) findings, we collect PAR for 
our sample of initial material weakness disclosers. This results in a 52 percent reduction in sample size. We 
find that PAR increases for this sample of firms relative to all others for which PAR is reported; however, 
increases in PAR for disclosing firms do not differ significantly from an industry- and earnings-quality-matched 
control sample. This suggests that inferences based on PAR depend on the benchmark used to market-adjust 
changes in cost of capital. 

As an expected annualized price change over a finite horizon, PAR may be negative for firms that analysts 
believe are overpriced relative to projected earnings. It is not clear to us how these observations should be 
treated, so we delete them. On average, Value Line firms are larger, more profitable, have greater analyst 
following and are more likely to be audited by a Big 4 auditor. A control sample comprised of this population 
is not likely to represent firms with more opaque information environments. 
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control weaknesses. Ge and McVay (2005) leave open the question of whether large ac- 
counting firms are associated with material weakness disclosures because companies more 
diligent about disclosure tend to engage high-quality auditors, or whether high-quality au- 
ditors tend to take on clients with greater reporting risk. We provide insight into this 
question by assessing the effect of large firm engagement on the market response to unau- 
dited material weakness disclosures. Association with high-quality auditors will mitigate 
the market response to disclosure if large auditor clients have a lower threshold for disclo- 
sure, but not if large auditor clients are simply more risky. 


Ш. HYPOTHESES AND RESEARCH DESIGN 
The Capital Market Consequences of Material Weakness Disclosures 


One intention of Section 302 is to inform investors of weaknesses in disclosing firms’ 
systems of internal controls. If weak control mechanisms increase measurement errors or 
managers’ ability to manage earnings, then these disclosures may identify firms with pre- 
viously unknown low quality financial reporting. Theoretically and empirically, recent ге- 
search indicates that investors require compensation for uncertainty about a firm’s financial 
reporting quality. These studies argue that uninformed investors face an adverse selection 
problem in trading securities in the capital market (Easley and O’Hara 2004; Francis et al. 
2005; Ecker et al. 2006; Lambert et al. 2007а, 2007b).? 

If investors require compensation for uncertainty about a firm's financial reporting 
quality, then weakness disclosures have the potential to cause investors to revise upward 
their beliefs about firm risk. Therefore, we expect disclosing firms to experience both 
negative abnormal returns and an increase in their cost of capital in response to lower 
perceived reporting quality. However, investor belief revision requires either that the dis- 
closures convey new information to the market or that the disclosures cause investors to 
place more weight on value-relevant information previously overlooked in valuation (e.g., 
Ou and Penman 1989; Sloan 1996). 

There is some question as to whether internal control weakness disclosures meet the 
necessary conditions to cause belief revision. If weakness disclosures do not convey any 
incremental information about the quality of firms' reporting or future cash flows, and if 
the risk and cash flow expectations associated with low-quality reporting are fully im- 
pounded in price, then the public disclosure of weaknesses is unlikely to have informational 
value. Our first hypothesis, stated in the alternative, reflects this empirical question: 


НІ: Material weakness disclosures cause investor belief revision that is reflected іп 
cumulative abnormal returns. 


We evaluate the stock market reaction to Section 302 weakness disclosures by con- 
ducting an event study over the three-day window surrounding the disclosure date for a 


9 For example, Francis et al. (2005) and Ecker et al. (2006) find that a proxy for earnings quality explains variation 
in firms' costs of debt and equity, and show that including a factor based on such a proxy for earnings quality 
explains variation in future stock returns incrementally to the three factors proposed by Fama and French (1992). 
Other studies argue that information availability and information precision determinants of equilibrium prices. 
For example, Arbel and Strebel (1982), Barry and Brown (1984), and Merton (1987) suggest that investors 
demand higher returns for holding stocks with less available information. Beneish and Gardner (1995) show 
that the market reaction experienced by firms deleted from the Dow Jones Industrial Average is consistent with 
the investors demanding a premium for higher trading costs and for holding securities that have relatively less 
available information. Beneish et al. (2005) describe conditions under which auditor resignations announcements 
revise investors' beliefs about the quality of a firms' financial reporting in excess of the credibility discount 
already embedded in price. 
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sample of 330 firms disclosing weaknesses under Section 302 and three control samples 
matched on industry and either size (total assets), performance (return on assets), or 
ELOAD (the market-based earnings quality measure introduced by Ecker et al. 2006).19 We 
perform a similar analysis for a sample of 383 firms disclosing control weaknesses under 
Section 404. Material weaknesses are frequently disclosed contemporaneously with other 
value-relevant information. Consequently, we perform a detailed contamination analysis for 
both disclosing and control firms.!! Controlling for potential confounds increases the like- 
lihood that the observed reaction is due to the material weakness disclosure. Further, be- 
cause we posit that Section 302 and 404 disclosures are related events, we structure tests 
of the market reaction to (1) Section 302 disclosures conditional on firms’ requirement to 
subsequently file Section 404 reports, and (2) Section 404 disclosures conditional on firms’ 
prior Section 302 disclosures. 

The market reaction to Section 302 disclosures may vary with firms’ Section 404 ac- 
celerated filing status for two reasons. First, Doyle et al. (2007b) suggest that Section 40475 
auditor attestation requirement results in a lower threshold for disclosure under Section 404 
than Section 302. Because accelerated filers are aware that the internal controls will be 
subsequently audited and any weaknesses disclosed under Section 404, accelerated filers 
may also have a lower threshold for disclosure when making unaudited disclosures under 
Section 302. Second, the market response may be more extreme for non-accelerated filers 
because of greater uncertainty in their information environments. This is because, by stat- 
utory construction, non-accelerated filers are smaller, and such firms are presumed to have 
less sophisticated information systems апа less analyst following.'? 

The market response to Section 404 disclosures also may vary conditionally with firms’ 
prior Section 302 disclosures. We hypothesize that the market response will be greatest for 
Section 404 disclosures that disconfirm prior Section 302 disclosures. Specifically, “‘effec- 
tive" Section 404 disclosures may be interpreted as positive events for firms previously 
reporting weaknesses under Section 302 (Ashbaugh-Skaife, Collins, Kinney, and LaFond 
2007), but may provide little incremental information otherwise. Similarly, “ineffective” 
Section 404 disclosures may be interpreted as negative surprises for firms previously not 
reporting such weaknesses, but may provide little incremental information when firms have 
previously reported the weaknesses. Structuring our analyses to incorporate conditional 
responses should increase the power of our tests and allow us to qualify contemporaneous 
research, some of which either pools Section 404 and Section 302 disclosures, or draws 
inferences about material weakness disclosures from Section 404 alone. 

An adverse return reaction can reflect an increase in the expected rate of return and/ 
or lower expected future cash flows. Reduced expected future cash flows can be related to 
costs directly associated with the material weakness (e.g., expected costs of remediating 
the control weakness, expected increased audit fees, etc.). Costs can also be indirect, if the 
material weakness leads customers, suppliers, and other stakeholders to question the firm's 
ability to fulfill its implied commitments (Bowen et al. 1995; Matsumoto 2002). To partition 
the return reaction into cash flow and risk components, we conduct several additional 


1? We compute size-adjusted cumulative abnormal returns over the three-day window surrounding the material 
weakness disclosure by subtracting from individual firm daily returns the concurrent equally weighted market 
returr. for other firms in the same market capitalization decile. 

1 We discuss the selection of event dates and the nature of contaminating information in Section IV. 

12 In addition, in contrast to Section 302 disclosures, Section 404 disclosures generally accompany annual reports 
and exhibit greater event-date clustering, which may introduce noise into the event-period returns and, conse- 
quently, limit our ability to detect a reaction. 
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analyses. First, we identify abnormal changes in expected cash flows by comparing earnings 
forecast revisions for disclosing firms to those of various control samples comprised of 
firms matched on industry and each of earnings quality, size, or performance. If disclos- 
ing firms are expected to experience higher direct and indirect costs, we should observe 
less positive forecast revisions for these firms. Although we cannot isolate changes in 
indirect cost components, we can use the same comparisons to identify certain abnormal 
increases in direct costs for disclosing firms, such as audit and professional fees. As 
reflected in Hypothesis 2, we posit that disclosing firms experience lower expected future 
cash flows and higher increases in audit and professional fees than comparable nondis- 
closing firms. 


Н2: Firms disclosing internal control weaknesses experience less positive forecast re- 
visions and higher audit and professional fees than comparable firms. 


We use analysts’ forecasts before and after the material weakness disclosure to estimate 
changes in implied costs of capital following the approach suggested by Hribar and Jenkins 
(2004). A change in this measure suggests a change in investors’ risk perceptions. However, 
this interpretation is subject to the timeliness of analysts’ forecasts as a proxy for earnings 
expectations. Guay et al. (2006) posit that systematic errors in implied costs of capital are 
induced by analyst forecasts that do not incorporate in a timely manner changes in earnings 
expectations reflected in returns. We cannot eliminate the possibility that potentially un- 
timely forecasts are inducing error in our measure of cost of capital changes.? However, 
we perform a series of robustness tests to evaluate the effect of potential measurement error 
on our findings. 

To compute cash flow effects, we use a matched control sample that permits a measure 
of abnormal forecast revisions and abnormal changes in cost of capital. As summarized in 
Hypothesis 3, we predict that as well as having lower expected future cash flows, the 
perceived risk of disclosing firms will increase by more than that of comparable firms. 


H3: Firms disclosing control weaknesses experience higher increases in implied costs 
of capital than comparable firms. 


As described in the Appendix, we estimate equity cost of capital (ECC) based on 
residual income models that specify a relation between equity cost of capital, equity market 
value, equity book value, and forecasted earnings and dividends. To mitigate the effects of 
error associated with estimating ECC, we eliminate observations for which ECC « 0 per- 
cent or ECC > 50 percent. 


33 Guay et al. (2006) show that sluggish forecast revisions result in downward (upward) bias following large 
positive (negative) stock returns over the year preceding measurement. We measure price change as the difference 
between the average price over the five days subsequent to the event window and the average price over the 
five days prior to the event window. If forecast revisions fail to reflect decreased earnings expectations embedded 
in event window price declines, then the implied cost of capital is likely to be biased upward. For this reason, 
we measure analyst forecast revisions over various periods up to 180 days before and after the observed price 
change to allow additional time for forecasts to be revised. As well, we confirm the robustness of our findings 
to weighting costs of capital by ex post forecast accuracy. ІҒ forecast accuracy is negatively correlated with 
measurement error, then this should mitigate the effects of measurement error. 

i4 Tn his discussion of Hribar and Jenkins (2004), Kasznik (2004) highlights a number of methodological concerns 
and offers suggestions for future research. Following Kasznik (2004), we use the detail I/B/E/S database to 
supply analysts' forecasts of earnings per share in year one and year two, rather than the summary file. 
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Cross-Sectional Variation in Section 302 Abnormal Returns 


Because Section 302 disclosures reflect discretion with respect to timing and content, 
we use the full sample to investigate whether the hypothesized market reaction varies 
according to auditor quality (AQ) and other factors that may influence investor responses 
to disclosure. Inclusion of AQ follows prior research that investigates how auditor quality 
affects the perceived credibility of financial reports. We expect that high auditor quality miti- 
gates negative effects of increased information uncertainty, either because auditors improve 
the precision and credibility of financial disclosures (Francis et al. 2004; Palmrose et al. 
2004; Teoh and Wong 1993) or because well-capitalized audit firms provide potential in- 
demnification against losses suffered due to potential misstatements (Bockus and Gigler 
1998). 

Consistent: with this literature, we set audit quality (BIG) equal to 1 when the audit 
firm is a member of the Big 4, and 0 otherwise. In addition to this simplified measure of 
audit cuality, we calculate measures of auditor industry specialization based on each ac- 
counting firm’s industry market share (Craswell and Taylor 1991; Craswell et al. 1995). 
Specifically, we code an indicator variable (NDSPEC) equal to 1 if the firm is audited by 
an industry specialist, as measured by a threshold of 20 percent of market share in industries 
with at least 30 firms. If the firm engages a Big 4 auditor that is not an industry specialist, 
we set an indicator variable (NONSPEC. BIG) equal to 1. We examine the marginal effect 
of auditor type on the market reaction associated with material weakness disclosure using 
the following regression: 


CAR,, = ау + а,А0,, + o5RESIGN,, + «,4UDCHGE,, 
+ a,CONTAMINATION,, + o,CONTEXT,, + а NO404REQ 
+ a,CLW + о ОАР, + о ЕЕСНСЕ,, + €,,. (1) 


We predict a positive coefficient for AQ, with either BIG or NONSPEC. BIG апа IND- 
SPEC as alternative proxies for AQ. Because we expect the market response to vary ac- 
cording to firms’ Section 404 filing status, we code an indicator variable (NO404REQ) 
equal to 1 if the firm is a non-accelerated filer. Consistent with non-accelerated filers 
operating in poorer information environments, we predict a negative coefficient for 
NO4O04REQ. 

The severity of the disclosed weakness may influence the market response as well. 
Hammersley et al. (2008) predict that disclosure of more severe weaknesses will result in 
more negative investor responses. However, their prediction requires disclosures to be 
equally unanticipated by the market, independent of the severity of the weakness. Doyle et 
al. (20C7a, 2007b) find that firms disclosing more severe "company-level" weaknesses 
exhibit distinctive characteristics that are observable prior to disclosure. Relying on clas- 
sifications supplied by Doyle et al. (2007a, 2007b), we set an indicator variable (CLW) 
equal to 1 if the firm disclosed a company-level weakness and O otherwise. We do not 
predict the sign of the coefficient on CLW, because in contrast to Hammersley et al. (2008), 
Doyle et al. (2007b) and Ashbaugh-Skaife, Collins, Kinney, and LaFond (2007) posit that 
the changes in risk resulting from negative signals about firms’ reporting quality will be 
less severe for weaknesses that were more visible ex ante. 

We control for pre-disclosure differences in reporting quality with the variable ELOAD. 
Ecker ес al. (2006) identify an earnings quality factor as one important determinant of 
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returns, and provides evidence that ELOAD captures a firm’s sensitivity to poor earnings 
quality.^ If investors distinguish firms’ pre-disclosure earnings quality and discount stock. 
prices according to estimates of ELOAD, then we expect weakness disclosures to be less 
informative for poor earnings quality firms (high ELOAD). Therefore, we expect a positive 
coefficient on the ELOAD variable. 

We include post-disclosure changes in audit and professional fees to determine whether 
the expected differential fee impact across firms explains some of the cross sectional var- 
iation in announcement abnormal returns. The variable FEECHGE is computed as the 
percentage change in audit fees or total professional fees between 2003 and 2004, adjusted 
by median fee changes for all firms with available data.!é We expect a negative coefficient 
on FEECHGE to the extent that this control variable serves as a proxy for the higher costs 
directly associated with the material weakness and these are reflected in announcement 
returns. 

We include the variables CONTEXT, RESIGN, AUDCHGE, and CONTAMINATION to 
represent information that is released contemporaneously to material weakness disclosures 
under Section 302. CONTEXT comprises three indicator variables representing the source 
of disclosure." We do not predict a sign for the CONTEXT variables because we include 
controls for contaminating information frequently associated with CONTEXT. RESIGN is 
a variable indicating that the current auditor has resigned, and AUDCHGE is a variable 
indicating that a new auditor has been appointed. Relying on prior auditor resignation 
research, we predict a negative coefficient for RESIGN. We make no prediction for 
AUDCHGE. Similarly, we make no prediction for CONTAMINATION, which indicates a 
variety of other events contemporaneously announced (e.g., earnings announcements, liti- 
gation updates, officer changes, restatement updates, bond rating changes) for which ex- 
pectations are difficult to specify. 


IV. DATA COLLECTION AND DESCRIPTIVE STATISTICS 
We compile a sample of 330 firms disclosing material weaknesses in internal control 
under Section 302 of SOX, which was effective on August 29, 2002. We perform a full- 
text search of SEC filings for calendar year 2004 and collect text paragraphs containing 
the phrases “material weakness" and “internal control." After culling repeated disclosures 
and filings containing only generic references to Sarbanes-Oxley reporting requirements, 


15 We estimate ELOAD over the calendar year 2003 for the CRSP population running the following regression: 
(R — RA) = a; + ВКК, — М) + 5,5МВ, + һ,НМІ, + ELOAD,EQF, + £, 


where R,, denotes the return to decile i for month t, Rf denotes the return on the 30-day T-bill for month t, Ry, 
` denotes the return on the value-weighted CRSP index for month 1, SMB, denotes the Fama-French size factor 

mimicking portfolio, ML, denotes ће Fama-French book-to-market factor mimicking portfolio, and EQF, 
denotes the Ecker et al. (2006) earnings quality factor mimicking portfolio. 

16 To allow for the fact that auditor changes influence fees, we compute medians for several different groups 
ranging from no auditor change, as well as changes from Big 4 to non-Big 4, non-Big 4 to Big 4 and so on. 

" Material weaknesses under Section 302 can be disclosed within a variety of different SEC filings depending on 
the timing of detection relative to periodic filing requirements. CONTEXT comprises three indicator variables. 
We set CURR equal to 1 if the disclosure is made on a current report (8-K), and 0 otherwise; REG is set equal 
to 1 if the disclosure is made on an а 1933 Act registration statement, and 0 otherwise; and K is set equal to 1 
if the disclosure is made on ап annual report, and 0 otherwise. Quarterly reports comprise the reference group. 

18 For example, if a sample firm announces an auditor resignation in the event window, then RESIGN is set to 1. 
If a firm announces the replacement of its current auditor with a new auditor, then AUDCHGE is set to 1. 
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523 unique firms making initial material weakness disclosures remain. Of those 523 firms, 
187 firms either do not trade or trade on pink sheets.'? 

Panel A of Table 1 describes the Section 302 and 404 firms with available stock return 
data by month of filing and form type. Consistent with the second and third quarterly report 
(Form 10-Q) filing deadlines for calendar year firms, 12 (26) percent of the Section 302 
material weakness disclosures occur in August (November). Similarly, approximately 72 
percent of Section 404 reports are filed in March and April, reflecting the annual report 
due dates for firms with fiscal year ending in December and January. The grouping of 
disclosure dates suggests the need to adjust for clustering in the returns analyses. Untabu- 
lated results show that the majority of Section 302 disclosures are made in conjunction 
with Form 10-Q filings (158) and annual reports (78). АП of the Section 404 reports are 
disclosed with the annual report. 

We obtain stock return data and market capitalization from CRSP. Panel B of Table 1 
shows that of the 330 Section 302 firms with available returns data, 59 percent trade on 
the National Market (NASDAQ), 28 percent on the New York Stock Exchange (NYSE), 
and the remaining 13 percent on the American Stock Exchange (ASE). These proportions 
are similar for Section 404 firms, among which 60 percent, 32 percent, and 8 percent trade 
on. NASDAQ, NYSE, and ASE, respectively. The average market capitalization for Section 
302. disclosers ranges from $99 million to $6,286 million and is largest for the NYSE, 
consistent with NYSE listing requirements. The average market capitalization of firms dis- 
closing weaknesses under Section 404 ranges from $239 million to $2,826 million. Within 
NASDAQ and ASE, the median market capitalization of 404 disclosers is larger than that 
of 302 disclosers. 

Panel C of Table 1 shows the number of weakness disclosers by industry. Industry 
groups with the largest representation in the Section 302 sample include Durable Manu- 
facturers (22 percent), Computers (18 percent), Other (14 percent), Services (12 percent), 
and Retail (11 percent). These are also the most representative groups in the Section 404 
sample. Supplemental analyses, not tabulated, show that durable manufacturers, service 
firms, and firms in the computer industry are disproportionately represented in the disclosure 
samples relative to the Compustat population.”° 

Because other information may accompany weakness disclosures, we perform a search 
on Dow Jones News Service to identify other news published in the three-day event window 
for both the material weakness disclosure (MWD) samples and the control samples. Table 
2 presents the results of the contamination analysis for Section 302 MWD firms. Highlight- 
ing the need to consider contemporaneous information, we find that nearly half of Section 
302 disclosures accompany other news (150 out of 330 Section 302 disclosures). The news 
items for Section 302 firms are both positive and negative. Earnings news (with a valence 


19 То ensure that our sample is consistent with contemporaneous papers (Ashbaugh-Skaife, Collins, and Kinney 
2007; Ashbaugh-Skaife, Collins, Kinney, and LaFond 2007; Ashbaugh-Skaife et al. 2008; De Franco et al. 2005; 
Doyle et al. 2007a, 2007b; Ge and McVay 2005; Hammersley et al. 2008), we match our results to the sample 
published by Compliance Week. We find that our sample has 83 percent overlap with that of Compliance Week. 
As noted in these studies, the event dates supplied by Compliance Week often fail to capture the initial date of 
disclosure. Our sample selection criteria and method of data collection ensure that we accurately capture the 
date of initial disclosure. 

20 In геѕсИѕ not tabulated, we compare Section 302 and Section 404 disclosers (MWD firms) to the Compustat 
population in the year prior to the fiscal year preceding the disclosure of a material weakness and control firms 
matched on industry and total assets. We find that MWD firms are larger (in terms of assets, sales and market 
value of equity), less profitable (lower ROA and higher frequency of losses), and they experience slower sales 
growth than the median Compustat firm in fiscal 2003; MWD firms have higher accruals (less negative) and are 
more likely to have reported income-decreasing special items. 
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TABLE 1 
Full Sample of Material Weakness Disclosures 


Panel A: Firms Disclosing Internal Control Weaknesses under Sections 302 and 404 


Sample Year Month n Percent 
302 2004 January 14 4.24 
February 8 2.42 

March 17 5.15 

April 13 3.94 

May 22 6.67 

June 24 7.27 

July 17 5.15 

August 39 11.82 

September 23 6.97 

October 31 9.39 

November 87 26.37 

December 35 10.61 

Total 330 100.00 

404 2005 Јапџагу 1 0.26 
February 2 0.52 

March 207 54.05 

April : 67 17.49 

May 43 11.23 

June 21 5.48 

July 6 1.57 

August 4 1.04 

September 10 2.61 

October 2 0.52 

November 7 1.83 

December _13 3.40 

Total 383 100.00 


Panel B: Exchange Listing and Market Capitalization at Disclosure Date 


Market Capitalization 
(in thousands of dollars) 








Exchange п | Mean Median Minimum Maximum | Std. Dev. 

302 Firms 

NASDAQ 196 451,674 169,294 1,984 9,236,204 987,631 

NYSE 92 6,268,350 980,255 26,454 243,213,117 26,804,349 

ASE _42 99,401 38,034 4,028 899,368 162,603 
Total 330 2,028,458 217,274 1,984 243,213,117 14,362,840 

404 Firms 

NASDAQ 229 595,855 279,644 3,677 10,427,193 1,146,622 

NYSE 123 2,826,047 909,624 20,134 47,243,396 5,906,186 

ASE _31 239,196 175,711 9,168 1,093,439 249,148 
Total 383 1,283,210 355,863% 3,677 47,243,396 3,615,020 


(continued on next page) 
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TABLE 1 (continued) 


Panel C: Industry Composition of Section 302 and Section 404 Disclosure Firms 





Percent of 
Percent of Percent of Firms in the 
Firms in the Firms in the Compustat 
Industry n 302Sample n 404 Sample Population 
Mining and construction 7 2.12 11 2.87 2.39 
1000—1999, except 1300-1399 
Food 4 1.21 2 0.52 1.80 
2000-2111 
Textiles, printing, and publishing 11 3.33 10 2.61 2.97 
2200—2799 . 
Chemicals 8 2.42 6 1.57 1.48 
2800-2824, and 2840-2899 
Pharméceuticals 12 3.64 14 3.66 5.06 
2830-2836 ; 
Extractive industries 10 3.03 10 2.61 2.97 
2900-2999, and 1300--1399 
Durable manufacturers 74 22.42 62 16.19 15.69 
3000-3999, except 3570-3579, 3670-3679 
Computers 59 17.88 79 20.63 12.06 
7370-7379, 3570-3579, and 3670-3679 
Transportation | 26 7.38 27 7.05 5.54 
4000—4899 
Retail 35 1051: 36 9.40 7.72 
5000-5999 
Services 38 11.52 49 12.79 8.79 
7000-8999, except 7370-7379 à 
Other _46 13.94 271 20.10 33.53 
330 100.00 383 100.00 100.00 





“Тһе median market capitalization for the 404 firms significantly differs from the median market capitalization 
for the 302 firms at the 1 percent level for a two-tailed test. The mean market capitalization does not differ 
significantly between groups. 


that depends on expectations) contaminates 85 weakness disclosures. Many other news 
items relate to mergers, product introductions, FDA. approvals, customer service, and sup- 
port developments and dividend announcements. As discussed in the Section III, we make 
no predictions as to the valence of this news. However, we do expect negative effects of 
26 news items referencing auditor changes (Beneish et al. 2005; Whisenant 2003).?! Un- 
tabulated statistics show that Section 404 firms have proportionately fewer news items than 
Section 302 firms (37 percent of Section 404 observations are contaminated, relative to 45 
percent of Section 302 observations). 

Because other news is pervasive in the MWD sample, we compute abnormal returns 
and changes in costs of capital for the full samples and separately for weakness disclosures 
that are not released contemporaneously with other information (the “uncontaminated” 





?! Additicnal analysis indicates that 9 of the 26 auditor changes involve an auditor departure while the remaining 
17 indicate that a new auditor has been named subsequent to departure. We use this finer partition in the cross- 
sectional regression. 
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TABLE 2 
Confounding News Events for Firms Disclosing Weaknesses 


Number of Firms 


MWD sample with available CRSP data 330 
Less: firms with confounding news items 

Earnings release 85 

Change in auditor 26 

Other news 11 

Change in officer/director 11 

Restatement 8 

Shareholder lawsuit/SEC investigation 5 

Delay in filing 4 
Number of firms with confounding news items x 150 
Uncontaminated MWD sample with CRSP data 180 


To identify confounding news items for the 302 sample, we perform a search on Dow Jones news service to 
identify other news published in the three-day event window for the disclosure group and three control samples. 
This process identified 150 disclosing firms with 222 total confounding news items in the event window and 180 
uncontaminated observations. The same process identified an uncontaminated industry- and size-matched control 
sample of 261 firms, an uncontaminated industry- and performance-matched control sample of 249 firms, and an 
uncontaminated industry- and eernings-quality-matched control sample of 268 firms. The total news items 
identified (222) differs from the total firms with confounding news items (150) because some firms disclosed 
multiple news items in the even: window. The majority of “other news" relates to new product introductions, 
mergers and acquisitions, dividend announcements, and financing information. 

To identify confounding news items for the 404 sample, we follow the same procedure for the sample of firms 
filing qualified 404 opinions (n — 383) and for the sample of 302 firms filing unqualified 404 opinions (n 

- 84). We do not tabulate these results according to the categories above. This process identified ап 
uncontaminated "Good, Bad" sample of 178 firms, an uncontaminated sample of “Ваа, Bad" firms of 71 firms, 
and an uncontaminated “Вад, Good" sample of 46 firms. | 


samples). We follow the same news search process to identify an uncontaminated industry- 
and size-matched control sample of 261 firms, an uncontaminated industry- and 
performance-matched control sample of 249 firms, and an uncontaminated industry- 
and earnings-quality-matched control sample of 268 firms. 


V. EMPIRICAL RESULTS 

Control Sample Comparisons 

Table 3 reports comparisons of the Section 302 MWD firms to control samples matched 
on industry and total assets (size-matched), industry and return on assets (performance- 
matched), and industry and ELOAD (earnings-quality-matched). Relying on median com- 
parisons, we find that disclosing firms are generally similar to control firms. Relative to 
size-matched firms, Section 302 MWD firms have poorer financial performance (lower 
ROA) and poorer earnings quality (higher ELOAD). Relative to performance-matched firms, 
Section 302 MWD firms have higher leverage. Section 302 MWD firms are similar to 
earnings-quality-matched firms in terms of size, profitability, leverage, growth, and accruals. 
This suggests that earnings-quality-matched firms provide a reasonable control group for 
our analyses. | 

Consistent with Askbaugh-Skaife, Collins, Kinney, апа LaFond (2007), we find that 
pre-disclosure, Section 302 MWD firms are riskier as reflected in higher average beta, 
higher average return variability, and higher dispersion of residual returns. For example, 
the median beta for Section 302 MWD firms of 1.30 is significantly larger than the cor- 
responding measure in any the control samples, which ranges from 1.00 to 1.08. We also 
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find that Section 302 MWD firms experience significantly greater increases in audit and 
professional fees than firms in two of the three control samples. That is, the median ab- 
normal increase in total (audit) fees for Section 302 MWD firms of 18.3 percent (37.3 
percent) is significantly greater than the increase in audit fees and total fees for size-matched 
firms (8.4 percent and 10.6 percent, respectively) and for performance-matched firms (5.2 
percent and 0.6 percent, respectively). These results provide some support for H2 and the 
notion that MWD firms bear ex post greater costs in relation to material internal control 
weaknesses. However, the impact of these costs on cash flows is relatively small, repre- 
senting for Section 302 MWD firms, an average 0.6 percent (median 0.4 percent) of pre- 
disclosure market value of equity. 

Panel B of Table 3 presents statistics for the Section 404 MWD sample as well as 
descriptive statistics for the Section 302 MWD sample conditional on Section 404 filing 
status (accelerated filers versus non-accelerated filers). Statistics for the Section 302 sample 
are repeated from Panel A for ease of reference. The second columnar section reveals that 
Section 404 weakness disclosers are larger than Section 302 disclosers (median market 
capitalization of $374 million compared to $236 million) and have significantly better 
observable pre-disclosure earnings quality (median ELOAD of —0.011 compared to 0.088). 
In addition, Section 404 disclosers are less risky than Section 302 disclosers in terms of 
total return variance and dispersion of residual returns (0.032 and 0.029, respectively, com- 
pared to 0.036 and 0.033). These findings are consistent with accelerated filers that have 
not previously disclosed weaknesses having richer information environments. 

The third and fourth columnar sections present statistics for Section 302 disclosers, 
conditional on their Section 404 filing status. The fourth columnar section shows that non- 
accelerated filers reporting weaknesses under Section 302 are smaller, less profitable, and 
have poorer earnings quality than accelerated filers reporting weaknesses under Section 
302. For example, median market capitalization is $39 million for non-accelerated filers 
compared to $440 million for accelerated filers. Non-accelerated filers are less profitable 
(median ROA is —0.03 compared to 0.01), and have poorer earnings quality (median 
ELOAD is 0.133 compared to 0.017). Total return variance is also higher (0.048 compared 
to 0.030), as is residual return variance is higher (0.046 compared to 0.028). Interestingly, 
the median change in audit fees for non-accelerated filers is negative. Untabulated analyses 
show that this is due primarily to non-accelerated filers migrating from Big 4 to smaller 
auditors with lower fee structures. In summary, non-accelerated filers disclosing material 
weaknesses under Section 302 appear to have less rich information environments based on 
observable ex ante firm and reporting characteristics. 


Abnormal Returns to Section 302 Disclosures of Material Weaknesses 

Panel A of Table 4 reports statistics describing the market impact of the disclosure of 
material weaknesses on ће full and uncontaminated samples. The cumulative abnormal 
return is —1.8 percent (p-value « 0.01) for the full sample of 330 observations and the 
percentage of negative abnormal returns (59.7 percent) is higher than what would be ex- 
pected by chance. Of the 330 event dates in the sample, 141 are unique (different calendar 
days) and we address the effect of event day clustering as follows. First, we create an 
equally weighted portfolio for any calendar day that contains two or more announcing firms, 
such that the average on a given day becomes one observation in the daily analysis. Second, 
we compute the mean three-day size-adjusted return over 141 unique days in the sample 
and find it is reliably negative (—2.31 percent, p-value 0.004), consistent with results using 
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TABLE 4 
Cumulative Abnormal Returns 


Panel A: Section 302 Returns for Varying Windows Surrounding the Disclosure Date? 


Mean p-value Std. Dev. % Positive 
Full sample (n = 330) 
(—1,+1) —0.018*** 0.001 0.096 0.403 
Uncontaminated sample (п = 180) 
(-180,-2) 0.025 0.595 0.624 0.460 
(—90,—2) —0.018 0.431 0.308 0:438 
(—45,—2) —0.014 0.371 0.209 0.449 
(—30,—2) —0.011 0.416 0.186 0.420 
(-1,+1) —0.023*** 0.001 0.065 0.361 
(+2,+30) 0.004 0.766 0.198 0.426 
(+2,+45) -0.004 0.779 0.206 0.466 
(+2,+90) -0.021 0.154 0.192 0.403 
(+2,+180) – 0.037 0.296 0.471 0.398 
Panel B: Section 302 Three-Day Abnormal Returns Based on Three Control Samples" 
n Mean p-value Percent Positive 
Returr: adjusted for industry- and size- 330 —0.024*** <.0001 0.376 
matched control firms 
Contamination: 
Uncontaminated 180 —0.027*** <.0001 0.322 
Contaminated 150 —0.022* 0.067 0.440 
Return adjusted for industry- and 330 —0.016*** 0.008 0.439 
performance-matched control firms 
Contamination: 
Uncontaminated - 180 —0.022*** 0.000 0.389 
Contaminated 150 —0.009 0.415 0.500 
Return adjusted for industry- and 330 —0.020*** 0.001 0.415 
earnings-quality-matched control 
firms 
Contamination: 
Uncontaminated 180 —0.025*** 0.000 0.383 
Con:aminated 150 —0.014 0.164 0.453 
Panel C: Section 302 Three-Day Abnormal Returns Partitioned by Source, Auditor Quality, 
and Price* i 
n Mean p-value Std. Dev. Percent Positive 
Source: 
Current Report 21 —0.039 0.103 0.104 0.333 
Annual Report 48 —0.019*** 0.010 0.050 0.417 
Quarterly Report 87 —0.021*** 0.004 0.066 0.356 
1932 Act Report 24 —0.020** 0.015 0.037 0.292 
Audit Quality: 
Big 4 auditor 130 —0.016*** 0.003 0.063 0.415 
Smail auditor 50 —0.039*** 0.000 0.067 0.220 
Price: 
Largz-price firms 152 —0.019*** 0.000 0.058 0.382 
Small-price firms 28 —0.041** 0.027 0.092 0.250 


(continued on next page) 
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TABLE 4 (continued) 


ж, жж *** Denote significance at the 10 percent, 5 percent, and 1 percent level, respectively (two-tailed test). 

* We obtain stock return data from CRSP and compute size-adjusted cumulative abnormal returns over the 
windows surrounding the material weakness disclosure by subtracting from individual firm daily returns the 
concurrent equally weighted market return for other firms in the same market capitalization decile. 

> We obtain stock return data from CRSP and compute abnormal returns by subtracting the raw return for 
the control firm (matched on industry and either size, performance or earnings quality) from the raw retum 
for the MWD sample firm. 

* We obtain stock return data from- CRSP and compute size-adjusted cumulative abnormal returns over the three- 
day window surrounding the material weakness disclosure by subtracting from individual firm daily returns the 
concurrent equally weighted market return for other firms in the same market capitalization decile. 





all observations.” Results for the uncontaminated sample are more negative—mean cu- 
mulative abnormal returns are —2.3 percent (p-value « 0.01), 63.9 percent of the returns 
are less than zero, and a clustering analysis for the subsample of uncontaminated obser- 
vations (on 90 different calendar days) yields similar results (—2.48 percent, p-value 0.001). 
This suggests that contemporaneous news announcements detailed in Table 3 bias against 
results in the full sample. 

We evaluate return behavior in the periods surrounding the event window by calculating 
abnormal returns over periods 30, 45, 90, and 180 days before and after the event window. 
For accelerated filers, calculation of abnormal returns over the post-disclosure period is 
constrained by subsequent Section 404 disclosures. Therefore, we truncate the Section 302 
measurement period two days prior to the date of each firm's Section 404 disclosure. Results 
show that cumulative abnormal returns do not differ from zero for the Section 302 disclo- 
sure firms in any of the intervals up to 180 days prior to the event window. More important, 
the cumulative abnormal returns are not distinguishable from zero in any of the intervals 
up to 180 days subsequent to disclosure. This suggests that there is no significant systematic 
"rebound" effect for disclosures and provides some evidence that the market response to 
Section 302 disclosures is not transitory. 

Panel B of Table 4 presents event-window abnormal returns obtained by subtracting 
returns of the three control samples described in Table 3 from returns of Section 302 MWD 
firms. For the purposes of this analysis, disclosing firms and control firms are matched in 
pairs based on industry and each of size, performance, and ELOAD.? Abnormal returns 
are significantly negative across all benchmarks used for computing abnormal returns. This 
is true for the full sample as well as the uncontaminated samples. For example, full-sample 
cumulative abnormal returns are —0.024, —0.016, and —0.020 based on the size-matched, 
performance-matched and earnings-quality-matched samples, respectively. Similarly, 
uncontaminated-sample abnormal returns are —0.027, —0.022, and —0.025 based on the 
size-matched, performance-matched, and earnings-quality-matched samples, respectively. 
The abnormal returns for the 150 contaminated disclosures are typically smaller and only 
differ statistically from zero only when abnormal returns are based on the size-matched 


22 The mean number of announcements per calendar day is approximately 2.4 and the median is 1. The positive 
Skewness is in large part due to three calendar days in which there are 35, 23, and 11 firms disclosing material 
weaknesses. Clustering can result in a violation of independence across observations and lead to overstated t- 
Statistics. To avoid inflating the significance of our abnormal returns estimates, we rely on two methods of 
computing standard errors: (1) we use cross-sectional standard errors in the event window and (2) we use the 
time-series standard deviations of the portfolio average return in the period preceding the event, thus effectively 
collapsing all sample securities into one security. 

23 Results are robust to using tests of pooled differences rather than matched-pairs. Untabulated results show that 
abnormal returns for each of the control groups do not differ statistically from zero, except for the size-matched 
sample, for which the average return is positive. 
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sample (-0.022; p-value < 0.10). This suggests that firms tend to release positive news 
concurrently with material weakness disclosures. 

In Panel C of Table 4 we further partition the uncontaminated sample according to (1) 
the source of the material weakness disclosure, (2) the quality of the auditor (where auditor 
size proxies for quality), and (3) whether the price of a firm’s stock is below or above three 
dollars. Results are presented in Panel C of Table 4. The first two partitions follow from 
our previous discussion. The third is an attempt to assess whether movement between 
unchanged bid and ask prices for low-priced stocks drives the stock price reaction. Al- 
though the abnormal returns range from —1.9 to —3.9 percent, we find no statistically 
significant differences in market reaction across alternative sources of Section 302 
disclosures. 

The sample partitioned on auditor quality reveals that firms audited by Big 4 auditors 
experience significantly less negative stock price reactions (— 1.6 percent) than those audited 
by non-Big 4 auditors (—3.9 percent). This result is consistent with our expectation that 
high audit quality mitigates negative effects of increased information uncertainty. Our final 
partition in Panel C indicates that firms experience significantly negative stock price reac- 
tions independently of whether we categorize their price as low or high. This suggests that 
the evidence for the sample as a whole is not driven by either a few low-priced firms or the 
bid-ask bounce. The average abnormal return of —4.1 percent for the 28 firms with prices 
below $3 is not statistically different from the —1.9 percent experienced by firms with. 
prices greater than $3, and the return for the latter group is in line with that observed for 
the sample of uncontaminated disclosures. 


Conditional Return Analyses 


Our conditional return analyses consider each of three groups of Section 302 disclosers, 
classified by the quality of their subsequent Section 404 disclosures. We label these groups 
"bad/bad" “‘bad/good,” and “Вай/по-404.” The first two groups represent Section 302 
disclosers that are accelerated filers for Section 404, and the third group represents non- 
accelerated filers. The term “Бай” refers to disclosure of a material weakness under Section 
302 and the term “good” refers to nondisclosure under Section 302. For Section 404 
disclosures, the terms “bad” and “good” refer to qualified and unqualified internal control 
opinions, respectively. 
| For the uncontaminated sample, Table 5 presents Section 302 abnormal returns con- 

ditional on subsequent Section 404 filings and Section 404 abnormal returns conditional on 
previous Section 302 filings. Returns are also partitioned according to weakness type (1.е., 
company-level weakness or account-specific weakness). Non-accelerated filers experience 
significantly negative cumulative abnormal returns (—4.22 percent), and these returns are 
significantly more negative than the returns experienced by the accelerated filers (p-value 
< 0.05). Each of the accelerated-filer groups also experiences significantly negative cu- 
mulative abnormal returns when the sample is uncontaminated (— 1.12 percent for bad/bad 
firms and —1.07 percent for bad/good firms). Partitioning the Section 302 returns by se- 
verity of the weakness shows that for accelerated filers, the return is significantly negative 
only for firms disclosing more severe company-level weakness. In contrast, the market 
responds negatively both to company-level and to account-specific weaknesses when dis- 
closed by non-accelerated filers. Overall, these results are consistent with the conjecture 


™ Because the choice of $3 as a cut-off is arbitrary, we also experiment with $4 and $5 as cut-offs in our analyses 
and find similar results. 
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that accelerated filers operate in less uncertain information environments, have lower thresh- 
olds of disclosure, or both. 

Following the same procedure used for the Section 302 disclosures, we compute ab- 
normal returns over the three-day event window surrounding Section 404 announcements. 
As discussed in Section II, we condition the Section 404 returns on each firm's prior Section 
302 disclosure with the expectation that previous weakness disclosure or nondisclosure will 
influence the market reaction to a subsequent weakness disclosure. Specifically, we expect 
the most positive (negative) responses to Section 404 disclosures when the prior Section 
302 cisclosure news is bad (good) because investors are more likely to revise their beliefs 
when current news contradicts their expectations. 

Results are presented in the last three columns of Table 5. At conventicnal levels, we 
find no abnormal returns incident to Section 404 disclosures in any partition. Additional 
analyses, not tabulated, reveal that pooled results are also insignificant, as are results on 
the full sample. The lack of significance in the good/bad (bad/good) samples are surprising 
given Ashbaugh-Skaife, Collins, Kinney, and LaFond’s (2007) finding that PAR increases 
(decreases) for these categories of firms.” 

The lack of market response to Section 404 disclosures can be due to a number of 
factors. First, as noted above, accelerated filers may have lower thresholds for disclosure 
because their internal controls are independently audited. In addition, the market’s reaction 
to Section 404 disclosures may be attenuated by firm attributes associated with accelerated 
filers (e.g., larger size and higher quality auditors). Finally, we may lack power to detect 
abnormal returns due to noise induced by the clustering of annual report filings coincident 
with Section 404 disclosures. 

Section 404’s failure to produce informative disclosures may help to explain why qual- 
ified Section 404 disclosures do not explain cost of capital levels (Ogneva et al. 2007). 
Specifically, Section 404 opinions may not discriminate between firms with serious weak- 
nesses and others. As well, our results show that studies that focus on 404 disclosures 
exclude the firms for which weakness disclosures are most informative (1.е., non-accelerated 
Section 302 disclosers). 

As a rough measure of the persistence of the negative returns documented in Table 5, 
we plot in Figure 3 cumulative long-window, equal-weighted portfolio values for the groups 
represented in Table 5, as well as for a group of earnings-quality matched control firms 
that do not report material weaknesses under either of Sections 302 or 404 (good/good).”° 
The graph reports the value of the portfolios from six months before the Section 302 
disclosure to six months after, excluding delisting returns, and assuming that $1 was in- 
vested in each portfolio on day —180. Consistent with the results in Table 5, Figure 3 
reveals that non-accelerated filers (no-404 firms) experience the most significant, and the 
only continuing, significant price declines incident to Section 302 announcements.?’ Inter- 
estingly, Section 302 disclosures are most informative and are associated with longer-term 
consecuences for firms specifically exempted from Section 404 compliance. 


25 If price is unchanged, an increase in PAR implies an increase in expected cash flows that would be inconsistent 
with identification of an internal control weakness. 

26 The effects of disclosure cannot be well isolated when returns are computed over long windows because of 
possible information events subject to disclosure. We do not plot the pooled group on the chart. The cumulative 
abnormal return for the pooled Section 302 disclosure group significantly differs from zero at all intervals in 
the 180 days subsequent to disclosure. 

27 Speci“ically, the portfolio value for the “Вай, No 404" group differs from 1 at the 5 percent level (or better for 
a two-tailed test) at every interval during the 30 days before disclosure through the 180 days after disclosure. 


The Accounting Review, May 2008 


Internal Control Weaknesses and Information Uncertainty 691 


FIGURE 3 
Returns Surrounding Section 302 Disclosures 


Returns leading up to and following material weakness 
disclosures under Section 302 
Uncontaminated sample 
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—+— Bad, No 404 (n=64) 
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The “Good, Good” firms represent industry- and earnings-quality-matched control firms that do not report 
qualified 404 opinions. The “Вад, Good" firms represent Section 302 disclosure firms filing subsequent 
unqualified 404 opinions. The “Bad, Bad” firms represent those Section 302 disclosure firms filing qualified 404 
opinions. The “Вай, No 404” firms represent Section 302 disclosure firms not required to file 404 reports. 

We plot the cumulative, equal-weighted portfolio values for each group from six months before the 302 
disclosure to six months after, assuming an initial investment of $1 on day —180. 

The portfolio value for the “Bad, No 404” group differs from 1 at the 5 percent level (or better for a two-tailed 
test) at every interval during the 30 days before disclosure through the 180 days after disclosure. 


Cross-Sectional Regression Results 


In Table 6, we present five estimations of the regression model described in Equation 
(1). Recognizing that ordinary least squares (OLS) may not properly account for the effect 
of clustering in time and lead to overstated statistical significance in the regression analyses, 
we report two-tailed statistical significance using both OLS standard errors and robust 
clustered standard errors (Huber 1967). Procedurally, we implement Huber (1967) using 
PROC GENMOD in SAS. The first two estimations differ across alternative audit quality 
variables and are based on 330 observations. The next two estimations include NO404REQ 
and CLW (n = 330), while the final two include ELOAD (n = 324) and both ELOAD and 
FEECHGE (n = 247), causing reductions in sample size. 

In all estimations we find that the auditor quality variables have significant, positive 
coefficients and that the source and nature of the material weakness disclosure does not 
affect its market impact. The result on auditor quality suggests that the shock to financial 
reporting credibility is attenuated by the presence of a high-quality auditor, even though 
the disclosures themselves are unaudited. This is consistent with prior research that suggests 
that auditor characteristics affect the perceived credibility of financial reporting systems. 
The coefficient on RESIGN is not generally significant across the estimations. 

Based on the consistent significance of CONTAMINATION, we conclude that nonaudit 
contaminating information attenuates the adverse market reaction, consistent with inten- 
tional or unintentional coupling of the weakness disclosure with positive other information. 


The Accounting Review, May 2008 





ЈЕ 38L ш AVOTA 9Ugop әл 
“002 91 2002, шош әәр e10) ш eSueqo одејиоолод pojsn[pe-ueipour оф = FOHOATA 
pue (ғ/007) ‘Te 19 ekoa Áq pərddns 8шроо Sursn “әвт^мәщо ( ој тепбо pue ssouyeom [oAo[-Aueduroo v soso[osip шире [ = MTI 
"eInSO[OSID SsoUyeoA үешәјеш әш JO әолпоѕ әш JOJ јодпоо ој рошћвор se[qerreA Jojeorpur әзір = ZX21NOO 
морша ҙиәлә әш Suunp 1290 (Z AQEL ur pequosop) ләлә 5мәп Surpunoguoo 190 әш Jo Aue п ү = NOLLVNIWVINOO 
{MOPUIM поло IYJ ш лопрпе Mou g ушодде wry оф р р = FOHOGAV 


{MOPUIM JUBA A} ш 8121821 1ojrpne Шәлпо og JI | = NOISTA 


тен деш 10} sjsi[eroods ou ayeusisop ом ‘suy OE uem 559] seq Ansnpur ue Jy 'sisrperoeds Адзпрш 


одеш тор о) sates Ацвпрш jo јизолод QZ Jo pjoysamm) в esn 9A (S661) 18 29 Pasep BUIMOTIOJ ‘wy eu supne ung зрпе jsmeroods Ад$прш ue Jt ү = 24dSGNI 
suy әш supne ung Зиципозов p 319 1srperoeds Ansnpup-uou e JI | = DII JAdJSNON 
‘uung eu; sjrpne шлу gugunooo? p BIg e Jr = 9/9 


5800 8090 %000 
1500 0900 %000 
6670 8870 8000 
4860 1600 SI00— 
?060 9060 <000 
6000 OSTO 100- 
1660 0660 0000 
0500 ОРОО 500 
£LEO 8000 ЄЄ00- 
LCTO EEEO 1500- 


8100 5000 8700 
8600  IIOO (%00 


Балға ETO'O <%00- 


(Lpz = u) S PPO 


:Suontugeq oIqeneA 


BEL ETL ФОР 259€'L za іру 
= = = = = == = = cS == = РЕН зен 30H2334 
2980 %060 0000 | — = = = us = == = к, - ауота 
ІР?0 1770 6000 9550 0750 1000 - ah = d = -- + MTI 
0500 %000 9000- 6700 %000 9200- 0500 £200 9700- 1500 100 9700- - OSWFOFON 
5060 £160 7000- %/80 9880 <000- 9760 6660 c000- 0680 2060 000- - NLXS.1NOO 
SITO 6870 000- ESTO ZETO 000- (70 ЕГО 0000- OSTO SETO 0000- - OFY=LXFINOD 
9600 (450 1100- 5050 0/70 (100- 5870 6Р0 <100- 6550 (050 100- - WYaNO=LXFINOD 
6000 %00 2200 900 #100 100 100 %100 1000 9000 #100 1440 è NOLLVNIMVINOO 
ESTO СТО 8€00— 99020 %1Г0 8€00— ISTO 81ГО 8Є00— <%00 81ГО %600- i FOHOANV 
ЕЕС0 1500 9900- 80200 #500 1900- 80020 5500 /900- 96Г0 1500 00- - NOISTY 
00 8000 ҰҰ00 0500 9500 100 (00 ¿eoo 100 — == — + 2345МІ 
1500 0000 #00 9500 5600 0600 9900 0%0 600 — — — + OIS OSd$NON 
= == = = = == = = — 8/00 900 5000 + ОЯ 

OV 
6900 £900 ££0'0— 0070 5600 6200— 90270 81ГО 9c00—- 19Г0 2870 100- - 1doo1oju] 


(СЄ = и) p PPOW (0£€ = Ч) € PPOW (дее = и) Z рор (OEE = п) I [әрор 
"3 + “QOHOTTA™ + "qvo идо + "MIO + 
"OSNVOFON?? + "IX3.INOO*9 + "момумиу1мо2'о + "лоноапу“о + "NOISTA + "Oy + ?o 


suinjoy [BULIOUGY әлцејашпо JO пов5алдо у [еи0ц298-55017) 
9 WISVL 


= “WWD 





692 


The Accounting Review, Мау 2008 


‘Internal Control Weaknesses and Information Uncertainty 693 


Again consistent with accelerated filers operating in richer information environments, the 
coefficient on NO404REQ exhibits a significantly negative coefficient. In one of the two 
estimations, ELOAD exhibits the predicted positive coefficient. The coefficient on the 
FEECHGE variable is not distinguishable from zero at conventional levels after controlling 
for other factors. This suggests either that this is a poor proxy for expected incremental 
fees, or that this variable exhibits insufficient cross-sectional variation within the MWD 
sample.?5 ` 

Іп summary, we find that material weakness disclosures negatively affect the stock 
prices of disclosing firms, consistent with H1. At one extreme, these disclosures can be 
purely qualitative (і.е., have no cash flow effect), suggesting that investors increase the rate 
at which they discount the firm’s future cash flows. At the other extreme, the disclosures 
can represent purely a cash flow effect, indicating that investors are reacting only to ex- 
pected remediation and other costs. Because the returns analysis cannot distinguish between 
these two possibilities, we next investigate changes in the cost of capital subsequent to 
disclosure. | 


Changes in Cost of Capital Subsequent to Disclosure 


We collect analyst forecast data from I/B/E/S for firms disclosing weaknesses and 
industry- and earnings-quality-matched controls. There are sufficient data to estimate costs 
of capital for 75 of the Section 302 observations and 84 Section 302 control firms. There 
are sufficient data to estimate costs of capital for 67 firms initially disclosing weaknesses 
under Section 404 (good/bad firms), 21 firms repeating Section 302 weaknesses in their 
Section 404 reports (bad/bad firms), and 32 firms remediating weaknesses (bad/good 
firms). Untabulated analyses reveal that firms surviving the I/B/E/S data screens are sig- 
nificantly larger. Only 6 of the 75 Section 302 firms with sufficient data to estimate cost 
of capital аге non-accelerated filers. For Section 302 disclosers, announcement period ађ- 
normal returns are significantly negative for firms with and without forecast data, but the 
group of firms without sufficient data experience negative returns in excess of the group 
with analyst data. The larger size and less negative market response for the group of firms 
on which we perform cost of capital computations suggests that data limitations bias against 
finding evidence of increasing costs of capital. 

Panel A of Table 7 presents descriptive statistics for our cost of capital estimates for 
Section 302 disclosers and the earnings-quality-matched control firms. Control firms 
surviving the data screens have larger total assets (mean of $20,152 million compared 
to $18,768 million) and larger market capitalization (mean of $6,920 million compared to 
$4,797 million). Profitability, ELOAD, return variability, and residual return variability do 
not differ significantly between disclosing firms and the control groups, but Section 302 
firms have higher betas than control firms.?° 

Consistent with H2, results show that Section 302 disclosers experience a less positive 
forecast revision than control firms. Specifically, the mean (median) total earnings per share 
revision for the control sample is $0.267 ($0.248) while the mean total earnings per 





28 We obtain similar results when FEECHGE is measured as audit fees, total fees, and when the median adjustment 
is drawn from the population with available data or from each of the control samples. Also, we obtain similar 
results when controlling for industry and month effects in our estimations, though both RESIGN and ELOAD 
become insignificant at conventional levels. 

29 In Table 3, Panel A, we reported that the full sample of 330 Section 302 firms had substantially higher market- 
based risk measures than control firms. This is not the case for the subsample of MWD and control firms for 
which data are available to estimate the cost of capital. We attribute this apparent inconsistency to the fact that 
the cost if capital subsample consists of larger firms with greater analyst coverage. 


The Accounting Review, May 2008 


ЖЖЖ 


Beneish, Billings, and Hodder 


жжж 
ЖЖЖ 
жж 


жжж 


жж 
Жжж 





‘PIN тези 


Жжж 
жжж 


жж 


(a8pd јхги uo ргпиџиоз) 


0170 
сус'0 
$60 


188°C 
59Г0 
?500 
500 
98//С 
60С0 
8070 
ср? 9с/. 
6051 


xe 





59оподојиа 


0 
££ero 
EET'O 


870 
2100 
100 
<<09 
SLOT 
8500 
91 
64 
0100 





‘PW 


(pg = u) 
шд 


©00`0 
8100 


3 < за 


%/8% 
5900 
1670 
8?Г0 
BVT 
4900 
5100 
ETO'O 
9200 
1561 
9500 
0069 
25196 
89070 


UEIN 


рәцозеуү-цепсу-=8шилея pue -<ysnpuy 


валпзојовта zoe Затриполапо [ejde;) Jo 1502) 


1 WISVL 





%С(9 
08170 8070- 0 7680 1000 
LSTI 9200 с?Г0 8/70 
ЕТСІ 9200 1ЕГ0 " 8LU0 
950v 
OBEZ 18Г7- 9100 0090 0%00 
(570 LOTO- 0100- 07020 6000- 
1900 0100 2090 600 
1900 2100 9200 8200 
89С< с16'0 sos I ses Tl 
РУСО УҒ0- 9000 9200 
69£'ct УП 101. 161% 
2609901 Ev 759 89/'81 
180 <8С0- 6%00- 90070 
хер "г PAW |М<:<а Uva 
(94 =) | 
suang ами 


UuOISIA 87 0 > ф 
uO151424783] 

v81 

481 

и011424 54410 > % 
UOISIAIL 649 
ә8ируә IU 
Junpis2a fo ‘pis 
ungaa fo ріс 

vg 

VOM 

HAW 

sjassy 

ПОЛЯ 


«8913513036 зар лоза :ү pued 





694 


The Accounting Review, May 2008 


695 


Internal Control Weaknesses and Information Uncertainty 


DEUX rer nr 
"вјорош әш JO MOJ Е 10} o[Qe[iA? зојешт5о 

pedeo Jo 1500 Чим SULY јој (о2-игәш) тепдео jo 1502 ut әЗиецо чеош оф se Пәм Se omsojosip (о4-ирәш) oye pue (qa иргш) әлоуәд sareumso endeo јо 1502 ueout 
әтеүпоео IM (1002) “Te 19 зрзецаоо) змопој 258—4 pue “6000) шелтецор{ pue opor) ѕмоцо; 2148—4 002) VOLA SMOTIOJ зиојвра“4 51007) 52104, pue SNETI 
ѕмоцој 27274 ‘Kypeaytoadg 'хтриода ћу оф poquosop spopour әт #шл\ооу (9578-4 pue ‘2ш8—4 ‘quojsva—4 “2:2-4) тепдео Jo 1500 Ш aunt» әц JO sojeumso әлпәр 9A 
:Suonme(q 9[qeHvA, q 

"зјарош әш Jo лпој пе 10] әјдепеле sareumso endeo Jo 1502 ym suu 20) (umupa) paded Jo 1509 

ш әйпецо ueour эщ se ом se emso[osip (21 ирашу INFE pue (4 иргшу o1oJoq зојештва [ейгэ Jo soo uvour ојејпојео IM "(1000) Te зә зртецдәгу змотој 258—1 pue 
#6002). шешецоуу рие opor) ѕмоцој 2148—4 (000) uoiseg змопој 2u0752—4 “(1000) seu], pue өле) зморој 2127, "Á[eogroodg "Gapueddy *990z) "Te 19 Teale 
ш рәдиоѕәр sjapow әш 8шл\о[оу (25/8—4 pue “2ш8-4 “оиојвр2“ а 21274) [ejtdeo Jo 1500 UT 28ируо IYJ JO sejeumso әлпәр IM 'SUOISIAGI OJOZUOU Aq рәртлір oAnedou 
ale тец} SUOISIAOI 150910] MOIE шә)-Әшо| o1ozuou jo 1oquinu оф ST SUOISTASI мола ur19)-Suo[ әлце8әп jo o3vjuoo1od OY, 'suorstAor moB 0019-8300] 0192 savy 
sun Jo шәзізі zp Aoyewtxorddy “0192 $1 потзтло оф YOM ој sun Surpn[our “49 pue 083] чоолмед әзпәләртр ә8еләле оф SI (и0181421—83]) sy5v2910J (1018 шә} 
-Suo[ ит uorsrAo: 291, (094) моршм јџола ot Joye pue (497) моршм ҙпәлә әш әлојәд рәлпѕеәш SI 3529920] JLI (A013 шәј-Зиоү pajorpaid eu, '2215 әјішеѕ әш Aq 
рәрілір 0197. цер ssa[ SUOISIA21 SAH ЈО IQUMU оф st suoisiA24 549 гапрдги fo asvjuaosad оца, "o1ozuou ore suorsrAo1 Sd ПУ ‘MOPUTA 1пәлә ƏY} ЈӘЛО 8ӘЕШЦ8Ә (Sac) 
oreqs 1od sSurureo Z лед [eost pue ү seat [eos ,sisA[eue ur adueyD AP ѕәшашоо uois1424 SAT 76 91481 әзер uo илтәм pue “AAW ‘SISSY ‘AVOTA әшцәр IM 
зоопшед оте МЕ ғ 

"(3521 рәтгез-ољј) Ајолцоодва “әлә 

yusorad [ рив 4uoo1ed с 4uoo1od Q[ оф зе [dues ами IP Jo WYP uror Ápueogrusrs s19grp әүйшев [ONUC eu JO onsriojoereuo OY} олоца seouvjsut NOUI жж» “ж 





жж жж 61900 — vIv00— 01000 070 65000 60800  8Lv00— 14000 0000 160070 мтирәш 
жж жжж 00170 8600 698070 48070 16870 85/00 656070 58600 pA up2wu 
ӘЄРГО 68800 Sv80'0 15800 6ctcTO <5%00 988070 16800 ичпеш 
©7900 60%00- 85000 £00°0 І?0070 81900 %200- 9%000 5000 65000 218—4 
жжж жж ілго  91200- — <%000- vYC6 0 £000°0 18600 05/00- %9000 5000 €600°0 2ш8-4 
жж жжж ОРГО 9004Г0- 560000- 7/80 10000- 06/70 S6600- 60100 1000 ол00 >иоюрә”а 
86500 19500- 65000 1000 55000 16600 95%00- 95000 5500 8ғ00%0 оч 
Мориш 


упалу Aeq- ou (8шмоод) оз dN Surpeo 85801 әлің ay} ur шщ Jo oon әделәлу oy} uo розец sojeumsq ‘sojdures ma :g pued 


(ponunuoo) /, ATH VL 


The Accounting Review, May 2008 


696 Beneish, Billings, and Hodder 


share revision for disclosing firms does not differ statistically from zero. As well, nearly 
twice as many disclosing firms than control firms experience negative EPS revisions (44 
percent of disclosing compared to 21 percent of control firms). Disclosers concurrently 
experience an abnormal mean price change of —$0.024 per share (—$0.009 for disclosers 
compared to $0.015 for the control group). 

In the context of an abnormal price decline and an abnormal decrease in expected 
future cash flows, the change in disclosing firms’ implied costs of capital is indeterminate. 
Given an abnormal decrease in cash flows, a sufficiently small (large) price decline will 
result in a decrease (increase) in implied equity cost of capital. To determine whether the 
required rate of return changes, we solve for the change in equity cost of capital implied 
by observed price and cash flow changes. The alternative to finding an abnormal change 
in the cost of capital for disclosing firms is that abnormal price declines documented in the 
previcus section reflect only negative abnormal forecast revisions. 

Panel B of Table 7 presents levels and changes in implied costs of equity capital. As 
suggested by Dhaliwal et al. (2006) and as described more fully in the Appendix, we 
implement four alternative discounted cash flow models and use the mean in our tests. 
Disclosing firms experience a mean abnormal increase in cost of capital of 68 basis points, 
consisient with an adverse impact on firms’ financial reporting credibility (91 basis points for 
disclosing firms, compared to 23 basis points for the control firms). These results suggest 
that abnormal price increases experienced by disclosing firms are attributable to negative 
abnormal forecast revisions and positive abnormal increases in required rates of return. The 
modest, but statistically significant changes are consistent with H3. The results presented 
in Panel B of Table 7 use price changes over the five days before and after the event 
window. We replicate our calculations for longer price-change windows (up to 180 days 
before and after the event window) and inferences are unchanged. 

We follow the same procedure to calculate cost of capital changes surrounding firms’ 
disclosures of weaknesses under Section 404. We do not tabulate these analyses because 
results are comprehensively insignificant at conventional levels. Specifically, we find no 
evidence of abnormal forecast revisions or cost of capital changes for any partition (good/ 
bad, bad/good, bad/bad). This is consistent with our abnormal returns analysis for Section 
404. 

We evaluate the robustness of our findings by performing a series of supplemental 
analyses. We do not tabulate these results. First, we replicate our analyses on control groups 
comprised of performance- and size-matched controls. Inferences are unchanged. Second, 
for the five-day price change windows, we replicate our analysis on uncontaminated ob- 
servations with sufficient data for calculating cost of capital. Inferences are unchanged. 
Third, because Easton and Monahan (2005) identify ex ante criteria that are associated with 
higher reliability of the implied cost of capital metric, we partition our sample according 
to their criteria and results remain robust.?? Fourth, Hail and Leuz (2006) suggest weighting 
cost of capital estimates based on ex post forecast accuracy deflated by price. We weight 





30 Specifically, Easton and Monahan (2005) find that implied cost of capital reliability is highest in the lower 
tercile of forecasted long-term growth (Ир). Approximately 29 percent of our 75 cost of capital sample firms 
fall into the lower third of Easton and Monahan’s (2005) Itg distribution. We find that the magnitude of the cost 
of capital change is significant and larger for firms falling into the lower ltg partition (123 basis points for the 
bottom tercile, compared to 91 basis points for the full disclosure sample). Untabulated statistics comparing the 
upper two thirds of the sample to the lower one third reveal that the variance in implied cost of capital increases 
as we move from lower to higher Ир, and that the.mean change in implied cost of capital is not significant in 
the highest tercile for sample firms. This pattern of results is consistent with Easton and Monahan (2005)'s 
hypothesis that implied cost of capital measures are noisier for firms with higher forecasted ќо rates. 
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each observation by the inverse of this measure. If the absence of timely analyst revisions 
leads to greater measurement error, then this analysis gives more weight to more accurate 
forecasts, and reduces the influence of estimates with greater measurement error. However, 
this procedure also potentially underweights observations for which information uncertainty 
is highest. Consistent with this conjecture, we find that the accuracy-weighted results reveal 
a smaller, but still significant, increase in cost of capital. Fifth, we collect data from Value 
Line to replicate the measure used in Ashbaugh-Skaife, Collins, Kinney, and LaFond (2007). 
We find that results for firms disclosing weaknesses depend on the control group used to 
calculate abnormal returns. Specifically, disclosing firms experience an abnormal increase 
in cost of capital when the rest of the Value Line population is used as a control group, 
but not when industry and earnings-quality-matched firms are used as a control group. 

Finally, we evaluate whether MWD announcements are associated with increases in 
bid-ask spreads. We measure the structural shift in the bid ask spread by adapting the 
methodology of Affleck-Graves et al. (2000) to our setting.?! We find a significantly positive 
abnormal spread for Section 302 weakness disclosers over the event window. 


VI. SUMMARY AND CONCLUSION 

We evaluate the capital market effects of material weakness disclosures under Sections 
302 and 404 of the Sarbanes-Oxley Act (SOX). In doing so, we supply evidence that these 
disclosures inform investors about the financial reporting quality of disclosing firms. We 
draw inferences from a sample of 330 firms making Section 302 disclosures and 383 firms 
disclosing weaknesses under Section 404. We find that firms experience significantly neg- 
ative abnormal returns when making unaudited disclosures under Section 302. However, 
we detect no market response to disclosures made under Section 404. These results are 
consistent with the hypothesis that Section 404 disclosures may reflect a lower materiality 
threshold for disclosure (Doyle et al. 2007b). The results are also consistent with our 
conjecture that firms required to make Section 404 disclosures operate in richer information 
environments that attenuate the market response to weakness disclosure. Indeed, we find 
that the market response to Section 302 disclosures is significantly smaller for firms required 
to subsequently file Section 404 reports (accelerated filers). The cumulative abnormal return to 
disclosure is —4.22 percent for non-accelerated filers and —1.10 percent for accelerated 
filers. 

Our cost-of-capital analyses reveal similar findings. For Section 302 disclosures, we 
find that firms experience negative abnormal revisions in forecasted earnings per share and 
positive abnormal increases in implied cost of capital. Yet, we find no evidence that cost 
of capital increases when firms disclose weaknesses under Section 404. Our finding that 

the market response to weakness disclosure depends on firms’ accelerated filing status may 





31 We thank the referee for this suggestion. We measure the abnormal spread for disclosing firms on the event 
date by estimating the following regression equation with percentage spread (PS) as the dependent variable: 


PS = а + B,PRICE + B,VOLUME + B,EVENT + B,MWD + BEVENT x MWD) 
+ B,OTHER NEWS. 


Affleck-Graves et al. (2000) include PRICE and VOLUME to control for the inventory and order cost effects 
reflected in the observed spread. The remaining variables are indicator variables: (1) EVENT equals 1 if the 
spread is measured in the event window and 0 otherwise; MWD is coded 1 for disclosing firms and 0 for control 
firms; OTHER NEWS equals 1 when there are other news releases during the event window. We are interested 
in B,, the coefficient on the interaction between MWD and EVENT. Specifically, we estimate that B, equals .24, 
(p-value = 0.006) suggesting that Section 302 disclosing firms experience an abnormally higher spread relative 
to control firms over the event window. 
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help to explain why weakness disclosures under Section 404 have little explanatory power 
for firms’ risk levels (Ogneva et al. 2007). First, Section 404 disclosures may not identify 
firms with weaknesses that market participants consider material. Second, classifying firms’ 
risk as high or low by Section 404 disclosures alone eliminates from consideration non- 
accelerated filers. These firms likely have the highest pre-disclosure information uncertainty. 
Indeed, our results have implications for the debate about whether a scaled securities reg- 
ulation system for smaller public companies should be implemented (SEC Advisory Com- 
mittee on Smaller Public Companies 2006): had Section 302 exemptions mirrored Section 
404 exemptions in terms of firm size, the material weakness disclosures would, at best, be 
weakly informative. 

Our study contributes to three important streams of research: (1) the effect of infor- 
mation uncertainty on the pricing of equity securities, (2) the effect of auditor attestation 
on the credibility of reporting, and (3) the capital market effects of the Sarbanes-Oxley Act. 
Our analysis, however, is subject to a number of limitations. First, we assume that analysts’ 
forecasts are timely and reflect the market’s expectation of future earnings. Second, our 
study relies on observed stock prices and analysts’ expectations of future earnings to solve 
for the implied cost of capital. Because of these assumptions, any bias in our proxies may 
lead to a corresponding bias in our calculated change in cost of capital. As well, our search 
for contaminating news events may not fully reveal all potentially confounding news af- 
fecting values. Finally, our analyses are performed using samples limited by data availa- 
bility. This may cause our tests to lack sufficient statistical power to detect relations in the 
data. 


APPENDIX 
COST OF EQUITY ESTIMATES 

We compute implied cost of equity capital using methods derived by Gebhardt et al. 
(2001), Claus and Thomas (2001), Gode and Mohanram (2003), and Easton (2004). We 
average the results obtained under each of the methods to obtain the mean change in equity 
cost of capital as established in Dhaliwal et al. (2006). 

The methods of Gebhardt et al. (2001) and Claus and Thomas (2001) are special cases 
of the residual income model and the methods in Gode and Mohanram (2003) and Easton 
(2004) are special cases of the abnormal growth valuation model. Each of the methods uses 
analysts’ forecasts of earnings to proxy for expected earnings in the near term. To compute 
the median forecast prior to the event window for each future forecast period, we collect the 
oldest forecast by each analyst within the 180-calendar-day window that precedes the first 
day of the event window. To compute the median forecast subsequent to the event window 
for each future forecast period, we collect the most recent forecast by each analyst within 
the 180-calendar-day window that follows the last day of the event window.?? Our inferences 
are unchanged when we collect analyst forecasts 90 days before and after the event date, 
or whea we use the most recent forecast in the pre-event period. Consistent with Hribar 
and Jenkins (2004), we adjust I/B/E/S forecasts that shift by one year after the earnings 
are released by using the actual earnings per share (EPS) following the earnings release. 

In general, we compute the dividend payout from Compustat as dividends per share 
divided by EPS before extraordinary items. If these data items are missing, then we use 


?? When a particular analyst's forecast is the same before and after the event window, we have no way of knowing 
whether the analyst actively intends the amount to be the same, or has passively failed to revise his or her 
forecast. Therefore, we do not omit these analysts from the analysis. However, inferences are unchanged when 
we eliminate the forecasts of analysts who forecast the same EPS before and after the event window. 
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common dividends divided by income before extraordinary items. Following prior research, 
we make the following adjustments. If EPS is negative, then we use a return on assets of 
6 percent to proxy for long-term EPS in the denominator. We trim observations with payout 
ratios greater than or equal to 1. Results do not differ when we set observations for which 
the dividend payout exceeds 100 percent to the median industry payout ratio. To facilitate 
comparability to other research, we tabulate results using a constant payout rate of 0.5 in 
the CT model. Overall, we find that our results are relatively insensitive to alternative 
assumptions we make about long-term dividend payouts. This is most likely because we 
base our inferences on changes in equity cost of capital (ECC), rather than levels, and 
dividends exhibit little time-series variability. 

Estimation procedures for future book values and for earnings beyond the horizon for 
which forecasts are available are particular to each model. We discuss these under the 
headings for each model, below. 


Gebhardt et al. (2001) (GLS) 
GLS estimate cost of capital using the following empirical specification: 


+ ЕКОЕ, — Fors В, + ЕКОЕ, - rais 


ат 1 rgs (1 ry 


Ва + TV. (Al) 


where: 


B, = book value per share at time t; 
ЕКОЕ, = forecasted return on equity (ROE) for period t + i; ЕКОЕ, , equals the 
I/B/E/S one-year-ahead forecasted earnings per share (eps) divided by B; 
FROE,,, equals ће I/B/E/S two-year-ahead forecasted eps divided by B,,,; 
FROE,,, equals eps,,4 divided by B,,,, and so оп; 

B,,; = year t + i book value per share; B,,; = B,,;., + eps,.; — dps,,;; when 
unavailable, we set eps,,, equal to eps,,,*(1 + Пе), where Ир equals the 
forecasted long-term growth rate of earnings at 1 + 2;? forecasted dividends 
per share (dps,,;) equals eps,,; times the year f actual dividend payout ratio; 

TV = terminal value, where we calculate ТУ as: 


= © ЕКОЕ, - rois ЕКОЕ, т — Vers 

n 2 (1 + rors) Bevin Газ + n) Burr 

We assume each firm’s FROE reverts to its industry median ROE over years 

t + 4tot + Tin a linear manner. We calculate rozs for T = 12. We use the 

48 Fama and French (1997) industries and calculate median ROE as the ten- 

year moving median ROE for all firms in the same industry, excluding firms 
for which income before extraordinary items is less than zero; and 


33 When long-term growth (Кр) is unavailable, Dhaliwal et al. (2006) estimate the Itg rate as (EPS,,./EPS,,,)—1 
for firms with positive values of EPS,,,. We find that ltg is unavailable for approximately 30 percent of sample 
observations that otherwise have sufficient data, and we estimate Itg, consistent with Dhaliwal et al. (2006) for 
these firms. We check robustness to this procedure by performing two alternative sets of analyses. First, we 
delete observations for which Itg is unavailable, resulting in a smaller sample size. Second, we set missing Itg 
rates equal to the median ұр rate for other firms of similar industry and size (by size decile). Inferences аге 
.unchanged when we use either of these alternative procedures. Results are tabulated using the method of 
Dhaliwal et al. (2006). 
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Р, = price at time t. 


Claus and Thomas (2001) (CT) 
CT estimate cost of capital using the following empirical specification: 


АЕ, 1 AE 2 АЕ, АЕ, 
(+) Utra атан е 
AE 45 + АЕ, (1 + Eae) 
Ir» (1 + гај 





Р, = В, + 
(А2) 


where: 


AE, = expected abnormal earnings for year f, calculated as eps,,; — rc5*(D,,; .,); when по 
forecast is provided for 1 + 3 through t + 5, we multiply the prior-year forecast 
by (1 + Пра В, = Bi; + ер, — dps,,; we set dps,,; equal to the assumed 
dividend payout ratio (0.5) times ерз,, > and 

ба = growth rate of abnormal earnings beyond t + 5, which we set equal to the yield 
on ten-year treasury bonds minus 3 percent. | 


Gode and Mohanram (2003) (GM) 
GM estimate cost of capital using the following empirical specification: 


ер5, | CPS. — eps, 
- + 2 = = 
Tom =A ЈА + Р, ( d (y ») (A3) 


eps. = forecasted earnings per share in year 1; 

eps, = forecasted earnings per share in year 2; 

dps, = eps, multiplied by the dividend payout ratio at t = 0; we set observations for 
which the dividend payout exceeds 100 percent to the median industry 
payout; 

(y — 1) = growth rate in abnormal earnings beyond the forecast horizon minus 1; we set 
ғу equal to the yield on ten-year treasury bonds minus 3 percent; and 
P, = price at time 1. 


Easton (2004) 
Easton (2004) estimates cost of capital using the following empirical specification: 


ер; — eps i | 
еше ето (M) 


t 4 





?* See foatnote 33. 
35 [nferences are unchanged when the dividend payout rate in year f is used in lien of 0.5. 
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where: 


eps, = forecasted earnings per share in year 1; 
eps, = forecasted earnings per share in year 2; and 
Р, = price at time 2. 
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ABSTRACT: Two separate streams of research find evidence that firms decrease R&D 
spending to meet earnings benchmarks and that the R&D tax credit increases 
R&D spending. However, these studies do not consider stock option exercises by R&D 
employees that likely influence R&D spending decisions because they increase 
R&D tax credits without reducing reported earnings. This study extends both areas of 
research by incorporating R&D tax credits from stock option exercises into the R&D 
spending decision. We find evidence that firms reduce R&D spending by 0.46 percent 
of total assets to avoid earnings decreases, but R&D tax credits generated by stock 
option exercises offset this decrease by 16 percent on average and up to 42 percent 
for a fully taxable firm. The results of this study suggest that the tax benefits of R&D- 
related stock option exercises are important considerations in studies that investigate 
myopic R&D investment and in studies that investigate the effect of the R&D tax credit 
on R&D spending. 
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I. INTRODUCTION 

ecent research finds evidence that while accruals management decreases following 
Р: of the Sarbanes-Oxley Act, real earnings management increases during this 

time period (Cohen et al. 2008). Though real earnings management has been studied 
at length in the accounting literature (see e.g., Baber et al. 1991; Bushee 1998; Gunny 
2005; Zang 2005; Roychowdhury 2006; Cohen et al. 2008), this recent shift has increased 
concern over real earnings management, highlighting the importance of understanding fac- 
tors that affect its use to meet earnings benchmarks.’ 


' See Healy and Wahlen (1999) and Fields et al. (2001) for reviews of this research. 








We thank Dan Dhaliwal, Jeffrey Hales, Lisa Koonce, Steve Limberg, Matthew Magilke, Bill Mayew, Lillian Mills, 
John Robinson, Andy Schmidt, Connie Weaver, two anonymous referees, and workshop participants at The Uni- 
versity of Texas, University of Utah, the 2006 Lone Star Accounting Research Conference at Texas A&M Uni- 
versity, and the 2006 American Accounting Association Annual Meeting for their helpful comments. 


Editor’s note: This paper was accepted by Dan Dhaliwal. 
Submitted December 2005 
Accepted November 2007 


705 


706 Brown апа Krull 


One commonly cited example of real earnings management is myopic research and 
development (hereafter, R&D) investment, which occurs when managers forgo positive net 
present value projects to meet earnings benchmarks. Empirical and anecdotal evidence 
indicates that managers cut R&D to meet earnings benchmarks in spite of potential long- 
run detriments to investors (Baber et al. 1991; Bushee 1998; Roychowdhury 2006). Existing 
studies also find evidence that corporate governance mechanisms, such as institutional in- 
vestors (Bushee 1998) and compensation committees (Cheng 2004), mitigate managers’ 
opportunistic reductions in R&D. We investigate an additional factor that potentially miti- 
gates myopic R&D investment in the presence of short-term earnings constraints: R&D tax 
credits from stock option exercises. 

The effect of R&D tax credits from stock option exercises on myopic R&D investment 
is important to understand because the firms that benefit from R&D tax credits are often 
the same firms that use stock options extensively to compensate employees; research shows 
that more R&D-intensive firms use more stock options to compensate employees (Ryan 
and Wiggins 2002). Moreover, R&D tax credits generated by stock option exercises de- 
crease the financial reporting costs of R&D spending. Therefore, stock option exercises can 
be an important factor in R&D spending decisions for many R&D intensive firms, and 
omitting this important factor can result in over- or underestimating myopic R&D invest- 
ment Zor some firms. Further, understanding the effect of R&D tax credits from stock option 
exercises on myopic R&D investment can help investors and researchers identify firms that 
are more or less likely to engage in this type of real earnings management. 

R&D tax credits encourage managers to invest in more R&D by decreasing the after- 
tax cast of R&D spending. Specifically, the R&D tax credit allows firms to reduce their 
federal tax liability by 20 percent of qualified R&D expenditures in excess of a base amount 
(hereafter we refer to R&D in excess of the base amount as “excess R&D”), but limits 
“excess R&D” to 50 percent of qualified R&D.?? Qualified R&D expenditures include in- 
house payments for salaries and wages, supplies, and 65 percent of contract R&D payments. 

А potentially large component of qualified R&D expenditures occurs when R&D em- 
ployees exercise stock options. Specifically, qualified expenditures for salaries and wages 
include the tax deduction from R&D-related stock option exercises (hereafter, R&D option 
exercises), equal to the spread between the market value and strike price of stock options 
exercised by employees conducting R&D. This component of qualified R&D expenditures 
is arguably economically significant. Our sample estimates of R&D option exercises range 
from $0 to $5.8 billion. The mean is $16.21 million, and on average more than triples 
excess R&D, which, in turn, more than triples total R&D tax credits. 

R&D option exercises are important in the context of myopic R&D investment because 
they decrease the financial reporting costs of R&D spending. The earnings effect of R&D 
option exercises appears minimal at first glance because, during the pre-FAS No. 123R 
period we study, firms generally credit the tax benefits of stock option exercises to additional 
paid-in-capital, which does not reduce income tax expense on the financial statements. 





The base amount equals the maximum of the fixed base percentage times the average of gross receipts over 
years 7-4 through 1-1 and 50 percent of current-year qualified R&D. The fixed base percentage equals the 
minimum of 16 percent and the sum of qualified R&D from 1984-1988 divided by the sum of gross receipts 
over the same period. If a firm has fewer than three years of both gross receipts and qualified R&D from 1984 
to 1988, then the fixed base percentage equals 3 percent. 

3 In addition to taking the credit, firms can deduct qualified R&D net of the credit from taxable income. For 
example, assume a firm has $100 of qualified R&D expenditures in excess of the base amount. Using the current 
credit rate of 0.20, the firm can claim a credit of 0.20*100 = $20. It can deduct S100 — $20 = $80 from 
taxable income. Assuming the firm's tax rate is 35 percent, the tax benefit of the excess R&D is 20 + (809.35) 
= $48. Without the R&D credit the tax benefits of the excess R&D would be $100*.35 = $35. 
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However, as we demonstrate in the next section, R&D option exercises increase the amount 
of non-option R&D in excess of the base amount and, therefore, increase the amount of 
R&D tax credits reported in earnings. Because R&D option exercises themselves do not 
directly affect earnings while the credits they generate reduce income tax expense, R&D 
option exercises reduce the after-tax earnings effect of R&D. 

As a result of this decrease in financial reporting costs, as R&D option exercises in- 
crease, firms near an earnings benchmark can invest in more R&D before falling short of 
their earnings goal. This financial reporting consequence suggests that the results found in 
prior studies of myopic R&D investment vary with the magnitude of firms’ tax credits from 
R&D option exercises: as tax credits from R&D option exercises increase, firms are less 
likely to forgo or postpone R&D spending to meet earnings benchmarks.* However, prior 
research ignores the stock option component of R&D spending. Therefore, we investigate 
whether tax credits from R&D option exercises mitigate myopic R&D investment related 
to short-term earnings constraints. 

We examine the mitigating role of R&D option exercises by studying how short-term 
earnings constraints and R&D option exercises affect the sensitivity of firms’ R&D spending 
decisions to the R&D tax credit. Our sample includes 2,137 firm-years from 1992 through 
2002. Within this sample, we define firm-years with short-term earnings constraints as those 
facing a potential earnings decrease, that is those for which maintaining the level of R&D 
spending in the previous year would prevent them from reporting increasing earnings (Baber 
et al. 1991; Bushee 1998). 

Like existing research, we find evidence that R&D spending is positively related to the 
R&D credit rate, and that firms with potential earnings decreases reduce R&D relative to 
other firms. Extending this research, we also find that R&D option exercises increase firms’ 
sensitivity to the credit rate, i.e., the positive association between the tax credit rate and 
R&D spending is increasing in R&D option exercises. Consistent with a mitigating role of 
tax credits from R&D option exercises, we find that the effect of R&D option exercises on 
firms’ sensitivity to the credit rate is even higher for firms with potential earnings decreases. 
This result suggests that tax credits from R&D option exercises reduce the amount by 
which firms decrease R&D during years with stronger incentives to increase earnings. 
Specifically, we find evidence that firms reduce R&D spending by 0.46 percent of total 
assets to avoid earnings decreases, but R&D tax credits generated by stock option exercises 
offset this decrease by 16 percent on average and up to 42 percent for a fully taxable firm. 

This study makes three contributions to the literature. First, we extend the literature 
that investigates real earnings management (Baber et al. 1991; Bushee 1998; Gunny 2005; 
Zang 2005; Roychowdhury 2006; Cohen et al. 2008; among others) by investigating 
whether R&D tax credits and R&D option exercises mitigate myopic R&D investment. The 
evidence in this study suggests that R&D tax credits generated by R&D option exercises 
significantly reduce the magnitude of R&D cuts to avoid earnings decreases. This evidence 
contributes to our understanding of factors that influence investment and financial reporting 
decisions and suggests that, in studies of myopic R&D investment, both stock option ex- 
ercises and R&D tax credits are important considerations. 

Second, this study contributes to the literature that investigates the effect of income 
taxes on earnings management. Existing tax literature finds evidence that firms use income tax 


4 Similarly, but from another perspective, as tax credits from R&D option exercises increase, the increase in 
earnings from cutting a given amount R&D becomes smaller. This effect increases the size of R&D cuts needed 
to meet the earnings goal. Therefore, myopic R&D investment becomes more costly relative to other methods 
of real earnings management and accruals management, making firms less likely to cut R&D. 
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accruals to manage earnings (see e.g., Phillips et al. 2003; Dhaliwal et al. 2004) but does 
not investigate income taxes in the context of real earnings management. We find evidence 
that taxes play a mitigating role in one form of real earnings management, myopic R&D 
investment. Thus, the results of this study are useful for future research that can identify 
other circumstances in which income tax laws and financial reporting standards for income 
taxes mitigate or exacerbate real earnings management. 

Third, this study contributes to the literature that investigates the effectiveness of R&D 
tax incentives. We provide some evidence that R&D option exercises increase the sensitivity 
of R&D spending to the R&D credit rate. In particular, the evidence in this study suggests 
that stock options can be an important component of the R&D tax credit for firms with 
large amounts of R&D option exercises. Accordingly, this study provides useful information 
for future research investigating the effectiveness of the credit. 

Cne potential limitation of this study lies in the timing of option grants and the exercise 
of those options. If management grants stock options to R&D employees, then the tax 
deduction generated when employees exercise those options occurs several years later. 
Therefore, it is not management's decisión to increase R&D option exercises. Though 
option exercises are not directly in management’s control, the tax benefits of those exercises 
can affect management’s tax and financial planning. Conversations with partners from the 
R&D tax practices of two large national firms confirm that since employee option exercises 
comprise a significant portion of a firm’s R&D tax credit, managers and their tax advisors 
routinely estimate likely employee option exercises and incorporate these estimates into 
their tax planning. In addition, empirical evidence suggests that managers consider the tax 
benefits from option exercises when choosing their capital structure (Graham et al. 2004). 

A second limitation of this study is that we must estimate management’s expectation 
of R&D option exercises. To reduce the possibility that our results are driven by assump- 
tions we make in estimating management’s expectation of R&D option exercises, we rep- 
licate our results using several estimates of R&D option exercises. We also perform sensitiv- 
ity tests to control for measurement error caused by differences between actual option exer- 
cises end anticipated exercises. However, to the extent that our estimates of R&D option 
exercises differ from management’s anticipated exercises and to the extent that we are 
unable to completely control for unexpected exercises, our empirical tests contain mea- 
surement error. 

The paper proceeds as follows: Section П develops the hypotheses, Sections III dis- 
cusses the research methodology, Section IV discusses the results, and Section V concludes. 


Il. HYPOTHESIS DEVELOPMENT 

In this section, we develop predictions for how the tax and earnings effects of stock 
option exercises interact in the context of short-term earnings constraints to mitigate myopic 
R&D investment. First, we discuss our prediction for the effect of short-term earnings 
constraints on R&D spending based on the results of existing myopic R&D investment 
studies. Second, we develop our hypothesis for how tax credits from R&D option exercises 
mitigate myopic R&D investment in the presence of short-term earnings constraints follow- 
ing the model of R&D investment in Klassen et al. (2004). 


Short-Term Earnings Constraints 


Existing research finds evidence that firms decrease R&D to meet earnings benchmarks. 
Baber et al. (1991) find that firms decrease R&D to avoid earnings decreases. In addition, 
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Roychowdhury (2006) finds evidence that firms attempt to avoid losses by reducing dis- 
cretionary expenditures such as R&D and capital expenditures. Based on this existing ev- 
idence, we expect that firms with short-term earnings constraints reduce R&D relative to 
other firms. To investigate whether this result holds in our sample, we define firms with 
short-term earnings constraints as those facing a potential earnings decrease, that is, those 
for which maintaining the level of R&D spending in the previous year would prevent them 
from reporting increasing earnings, and test the following hypothesis: 


НІ: Firms with potential earnings decreases reduce R&D spending relative to other 
firms. 


Short-Term Earnings Constraints and the R&D Tax Credit 

Existing evidence suggests that R&D spending is increasing in the R&D credit rate. 
For example, Berger (1993) analyzes the R&D spending of 231 firms and finds that from 
1982 to 1985, the R&D credit induced $1.74 of R&D spending per dollar of forgone tax 
revenue.? Gupta et al. (2004) and Klassen et al. (2004) construct similar estimates and find 
that during the 1990s, the credit generated between $2.40 and $2.96 of R&D spending per 
dollar of forgone tàx revenue. 

To investigate the role of tax credits from R&D option exercises in mitigating myopic 
R&D investment, we build on this research by studying the effects of short-term earnings 
constraints and R&D option exercises on the sensitivity of R&D spending to the R&D 
credit. To develop our predictions, we follow the model of R&D investment in Klassen et 
al. (2004). In that paper, they develop an expression for the expected after-tax return on 
R&D investment assuming that firms without financial constraints invest in all projects with 
positive values for this expression and firms with financial constraints invest until they 
reach the constraint Then they derive an expression for the effect of the credit rate on 
R&D spending for financially constrained and unconstrained firms. We briefly summarize 
this analysis and then incorporate the effect of R&D option exercises. 


Brief Explanation of Klassen et al. (2004) 
From Klassen et al. (2004), the profitability index for R&D expenditures (т), equal to 
the ratio of the after-tax net cash flows to the after-tax investment, can be written as: 





ie ЕРҮ(СЕ)(1 - 0 - КОП - t- CRA – 91 1 У ЕРҮ(СЕ) 


RD[1 -:- ска – 5] _ 1— СК Вр 


where EPV(CF) equals the expected present value of before-tax cash flows, 1 equals the 
tax rate at which cash flows are taxable and R&D expenditures net of the R&D credit are 
deductible, RD equals qualified R&D expenditures, and CR equals the R&D credit rate. 


5 Other studies that find evidence that the R&D credit increases R&D spending during this time period include 
Swenson (1992), McCutchen (1993), and Hall (1993). However, results during this period provide mixed evi- 
dence on the effectiveness of the R&D tax credit because the moving average base amount originally used to 
calculate the credit created a disincentive to invest in R&D, i.e., in some situations the effective rate of the 
credit was negative (see e.g., Eisner et al. 1984; Altshuler 1988). For example, Tillinger (1991) estimates that 
from 1981 to 1985, the R&D credit induced $460 million of R&D expenditures at a cost of $2.4 billion, which 
translates into only $0.19 of additional R&D per dollar of forgone tax revenue. 

Klassen et al. (2004) mention two types of financial constraints, financial reporting constraints, and capital con- 
straints. Building on existing real earnings management literature, our study focuses on financial reporting 
constraints and, more specifically, short-term earnings constraints. 


an 
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Assuming firms without financial constraints invest in all R&D projects with positive net 
present values, Klassen et al. (2004) set Equation (1) equal to 0 and rearrange to isolate 
the effect of the credit rate, which results in the following expression: 


ЕРУ(СЕ) 

RD 1 — CR. (2) 
Equation (2) suggests that when firms have no financial constraints R&D spending is in- 
creasing in the credit rate. 

For a firm with financial constraints, Klassen et al. (2004) show that the decision to 
invest in R&D changes in two ways. First, instead of investing in all projects with a positive 
net present value, the firm invests until it reaches the constraint. Second, since the tax 
savings on all R&D investment affects how much the firm can invest before it reaches the 
constraint, the proportion of R&D that exceeds the base amount, i.e., the ratio of excess 
R&D to total R&D, becomes relevant to the investment decision. For a firm with financial 
constraints, the after-tax investment in R&D must be less than the constraint. Therefore, 
the investment problem becomes: 


1 ЕРУ(СЕ) _ 
WNT OCR К RD ^ 5 
st. Кра — 9 – [RD X еска – 8] = C (3) 


where C represents the financial constraint and 0 equals the proportion of R&D that exceeds 
the base amount. Setting the constraint to an equality and writing the constraint as a fraction 
of RD, the condition becomes: 


C , , _Крхеска-ђ 
вр! і RD à (4) 





; ; ; : С. 
This expression suggests that the effect of а change in the credit rate on RD À 


ос/кр 
СК 





= -e( – 9. (5) 


Equation (5) suggests that, when firms face financial constraints, R&D spending is increas- 
ing in the credit rate, and the magnitude of this effect is increasing in 0. 

In summary, Klassen et al. (2004) show that when firms have no financial constraints, 
R&D spending is increasing in the R&D credit rate. When firms face financial constraints, R&D 
spending is increasing in the credit rate times the proportion of R&D that exceeds the base 
amount. 


Incorporation of R&D Option Exercises 

We extend Klassen et al. (2004) to incorporate R&D option exercises into the R&D 
investment decision by writing the statutory definition of the proportion of R&D that ex- 
ceeds the base amount 0,, as follows: 
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кр + 50 – ЕВ 
ылы RD + SO (6) 


where RD equals non-option R&D expenditures, SO equals R&D option exercises, FB 
equals the base amount, and 0 = 0, = 0.5. Equation (6) is increasing in SO, which suggests 
that the proportion of R&D that exceeds the base amount is increasing in R&D option 
exercises. 

In this study we focus on one type of financial constraint, short-term earnings con- 
straints. Firms with short-term earnings constraints have incentives to manage earnings. 
That is, firms near an earnings benchmark have incentives to increase earnings to avoid 
missing the earnings target. In this context, the importance of 6 lies in its effect on reported 
earnings. Therefore, our interest in this study is the proportion of non-option R&D that 
exceeds the base amount because only non-option R&D and credits on non-option R&D 
affect reported earnings during the period we study. To focus on the proportion of non- 
option R&D that exceeds the base amount, we write 6 as follows: 


_ RD + SO — FB 


8 кр 


(7) 


Replacing 6 іп Equation (5) with Equation (7) shows that when firms have short-term 
earnings constraints, the sensitivity of R&D investment to the credit rate is increasing in 
R&D option exercises. Intuitively, as the credit rate increases, a firm near an earnings 
benchmark can invest in more R&D before reaching the constraint, and the effect of an 
increase in the credit rate is larger as R&D option exercises increase because the credit 
rate applies to a larger proportion of non-option R&D. Since firms can invest in more R&D 
before reaching the constraint, we expect that they are less likely to forgo or postpone 
positive net present value projects to meet an earnings benchmark. In other words, we 
expect that R&D tax credits generated by R&D option exercises decrease the financial 
reporting costs of non-option R&D spending and therefore decrease firms’ opportunistic 
reductions in R&D to meet earnings benchmarks.’ 

Further, Equation (2) suggests that when firms have no financial constraints the sensi- 
tivity of R&D investment to the credit rate is unrelated to @ and, therefore, is also unrelated 
to R&D option exercises. We exploit this difference in the effect of R&D option exercises to 
investigate whether R&D tax credits generated by R&D option exercises mitigate myopic 
R&D investment. Specifically, we test whether the effect of R&D option exercises on the 
sensitivity of firms’ R&D spending decisions to the R&D credit rate is greater for firms 
identified as likely to have short-term earnings constraints, which we define as firms with 
potential earnings decreases, than for the remainder of the sample. Such evidence would 
suggest that firms with more tax credits from R&D option exercises reduce R&D less for 
earnings objectives. 

Note, however, that increasing @ only helps a firm meet its earnings benchmark if the 
increase results in an income tax benefit on the financial statements. Although firms can 





7 Because during our sample period the tax benefits of SO are credited to additional paid-in capital and thus do 
not affect earnings, the effect of SO on earnings depends on how the firm allocates excess R&D between RD 
and SO. Equation (7) implies that excess R&D is allocated first to RD and then to SO. Equation (6) implies 
that the allocation is proportional. For both allocations, the benefit of the credit is increasing in SO. However, 
the effect is larger using the allocation implied by Equation (7). Tax law limits Equation (6) to be between 0 
.and 0.5. Financial reporting for the tax benefits of stock options limit Equation (7) to be between 0 and 1. 
Financial reporting standards do not specify the procedure with which to make this allocation. 
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carry forward unused credits, if a firm has large or persistent tax losses, then it is more 
likely to record a deferred tax asset valuation allowance and less likely to record a tax 
beneát when R&D tax credits increase. In addition, the tax law specifies that Ө, cannot 
exceed 50 percent. For firms with 9, equal to 0.50, the effect of R&D option exercises on 
excess non-option R&D is reduced or eliminated, making the proportion of R&D eligible 
for the credit less sensitive to R&D option exercises. To increase the power of our tests, 
we focus on firms for which earnings are likely to be sensitive to tax credits generated by 
R&D option exercises. We label these firms credit-sensitive firms, which we define as those 
that are below the maximum 6, before considering option exercises and that are not re- 
porting persistent tax losses. Therefore, we test the following hypothesis: 


H2: Among credit-sensitive firms, the effect of R&D option exercises on the relation 
between the R&D credit rate and non-option R&D spending is greater for firms 
with potential earnings decreases than for other firms. 


Ш. RESEARCH DESIGN 
Empirical Model 
To test our first hypothesis, we estimate the following ordinary least-squares regression 
of changes in non-option R&D spending: 


ARD,, = ор + a,EarnDec,, + o;Credit;, + a,;RDoptions,, 
+ a,RDoptions*Credit,, + о;ТахКайе,, + 060;, 
+ a,CFshort,, + aglndRD,, + о ОР, + a,oln(Sales), , 
+ a,,Grants,, + a,,Repurchases,, + a,4ROA,, + £;,. (8) 


See Figure 1 for variable definitions. 

The dependent variable is the change іп R&D from year t—1 to year г? The coefficient 
on EarnDec, equal to 1 for firm-years with potential earnings decreases, and 0 otherwise, 
tests H1. We define firm-years with potential earnings decreases as firm-years for which 
year t earnings before extraordinary items and R&D is below target earnings by an amount 
within year 1-1 R&D (Baber et al. 1991; Bushee 1998).'° Target earnings equals year 1-1 
earnings before extraordinary items and R&D. Hypothesis 1 predicts that firms with poten- 
tial earnings decreases reduce R&D relative to other firms. Therefore, we predict that a, is 
negative. 

Credit measures the present value of R&D tax credits generated by the last dollar of 
R&D spending. The R&D credit rate is 20 percent of excess R&D. Therefore, if R&D 
is less than the base amount, then we set Credit equal to 0. If a firm’s current tax liability 





Statement of Financial Accounting Standards No. 109 prescribes that firms record a deferred tax asset for tax 

credit zarryforwards in the same manner they would for the future tax benefits of deductible temporary differ- 

ences and net operating loss carryforwards. The firm records a deferred tax asset valuation allowance if it deems 
that it is more likely than not than some or all of the deferred tax asset will not be realized. 

9 Studies of the R&D tax credit typically estimate an empirical model with year г R&D as the dependent variable 
and year t£- 1 R&D as an explanatory variable. These studies include year t- 1 R&D on the right-hand side to 
control for the tendency of R&D projects to require multi-year commitments. This specification is economet- 
rically similar to ours but allows the coefficient on year t- 1 R&D to be different from 1. When we estimate 
this specification, the coefficient on year 2-1 R&D is very close to 1. To avoid a unit-root problem, we use the 
change in R&D as the dependent variable. АП inferences are unchanged if we estimate the model with year г 
R&D as the dependent variable and year 1—1 R&D as an explanatory variable. 

10 Baber et al. (1991) and Bushee (1998) define target earnings as earnings before taxes and R&D. We use earnings 

before R&D and extraordinary items and after taxes because we are interested in the tax effects of R&D. 
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Variable Name 
ARD 


EarnDec 


Credit 


Fixed Base 


RDoptions 


TaxRate 


Taxable Income (ТІ) 


CFShort 


IndRD 


GNP 
In(Sales) 


“ 


FIGURE 1 
Variable Definitions 


Definition (Compustat Data Item Numbers in Parentheses) 


Year t R&D expense reported in the financial statements 
(data46) minus year t- 1 R&D expense, divided by total 
assets at the beginning of year t (data6). 

An indicator variable equal to 1 for firm-years for which 
earnings before extraordinary items апа R&D (data18 
+ data46) is below target earnings by an amount within 
year t-1 R&D. Target earnings equals year 1—1 earnings 
before extraordinary items and R&D. 

The R&D tax credit rate equal to PVCR*(1 — TaxRate) where 
PVCR equals the present value of the R&D credit rate for 
firms with non-option R&D (data46) plus R&D Options 
greater than Fixed Base, and 0 otherwise. 

The maximum of 0.50*(R&D + R&D Options) and the fixed 
base percentage times mean sales (datal2) from t—4 through 
1—1. The fixed base percentage equals the minimum of 16 
percent and the mean ratio of R&D to sales from 1984-1988. 
If data are unavailable to calculate the mean ratio of R&D to 
sales from 1984 to 1988, then the fixed base percentage 
equals 3 percent. 

R&D option exercises, R&D Options, divided by beginning of 
year total assets (data6). R&D Options equals the value 
realized from options exercised by non-executives times the 
average ratio of R&D (data46) to operating expenses (дага12— 
дага178) from 1987—2002. 

0.35 if the firm has (1) positive taxable income (77) in year t 
and (2) по net operating loss (NOL) carry-forward from year 
1—1, 0.175 if the firm has (1) or (2), and 0 if the firm has 
both (1) and (2). | 

Pre-tax book income (data170) minus (deferred tax expense 


from the statement of cash flows [(data126)/0.35]) minus (the. 


tax deduction from executive option exercises divided by the 
ratio of the number of options granted to executives to the 
tota] number of options granted for the year). 

Tobin's а, measured as [market value of equity (data199*data25) 
+ short-term debt (data34) + long-term debt (data9) + the 
book value of preferred stock (data130)] scaled by total assets 
(data6). 

Cash flow shortfall before R&D measured as [common (data21) 
and preferred (data19) dividends + cash flow from investing 
(data311) — cash flow from operations (data308) - R&D 
(data46)] scaled by beginning of year total assets (data6). 

The mean ratio of R&D (data46) to total assets at the beginning 
of the year (data6) for all firms in firm i’s industry based on 
Fama and French (1997) industry classifications. 

The log of year t real gross national product. 

Firm size measured as the natural logarithm of sales (data12). 
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FIGURE 1 (continued) 





Predicted 
Variable Name Definition (Compustat Data Item Numbers in Parentheses) Sign 
Grants The Black-Scholes value of [option grants to executives divided (+/-) 


by the percentage of total option grants made to executives 
(from ExecuComp)] divided by total assets at the beginning of 
the year (data6). 
Repurchases Share repurchases, measured as purchases of common and (-) 
preferred stock (datal15) — the change Кот year 1—1 to year 
t in preferred stock (data130 — дага175), divided by total 
assets at the beginning of the year (data6). 


ROA Pre-R&D return on assets, measured as net income before R&D (+) 
(datal72 + data46) divided by lagged total assets (data6). 


is less than total R&D credits, then it can carry unused credits back one year and forward 
20 years. Therefore, for firms with excess R&D and a tax liability in the current or previous 
year greater than total R&D credits, Credit equals 0.20. For firms whose tax liability in the 
current and previous year is less than total R&D credits, we incorporate the ability to carry 
unused credits forward into our measure of the credit rate by forecasting taxable income 
through the 20-year carry forward period. We use the forecasted stream of taxable income to 
determine the period during which the firm will benefit from the credit, and we discount 
the credit rate to the current period. This process results in our estimate of the present value 
of the credit rate (PVCR).!! From Equation (5) the effect of a change in the credit rate on 
R&D is 6(1 — 2). To isolate the effect of R&D option exercises on R&D, we define Credit 
as PVCR*(1 — TaxRate). Consistent with existing literature, we expect current-year R&D 
expenditures to be positively related to the tax benefit of R&D expenditures. Therefore, we 
predict that a, is positive. 

RDoptions measures the tax deduction from stock options exercised by employees 
engaged in qualified research (which we refer to as R&D option exercises).'? Employ- 
ees are engaged in qualified research if they conduct research or directly supervise research, 
but direct supervision does not include higher-level managers. Therefore, we estimate R&D 
option exercises, R&D Options, using the tax deduction from non-executive employee op- 
tion exercises from ExecuComp as follows: 


R&D Options = Employee Exercises*R&D Ratio, and 
Employee Exercises = [(Executive Exercises/Executive Percent)#(1 — Executive 
Percent)], 


where Executive Exercises equals the value realized from options exercised by executives, 
R&D Ratio equals the firm-specific ratio of R&D to total operating expenses averaged from 
1987 through 2002, and Executive Percent equals the ratio of the number of options granted 
to executives to the total number of options granted during the year. This estimate assumes 





п See the Appendix for a more detailed discussion of the calculation of РУСК. 

12 Tax law distinguishes between two types of stock options. Nonqualified stock options result in a corporate 
deduction for the spread between the stock price and exercise price at the date of exercise and income in the 
same amount to the employee. Incentive stock options result in no deduction to the corporation and no income 
to the employee at the date of exercise. As in Graham et al. (2004), we make the simplifying assumption that 
all repcrted options are nonqualified. 
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that non-executives have the same weighted average exercise price as executives during the 
year. RDoptions equals R&D Options divided by beginning of year total assets.’ 

Ryan and Wiggins (2002) find that R&D is increasing in stock option grants to em- 
ployees. To the extent that firms that grant more stock options to R&D employees also 
have higher tax deductions from stock option exercises, we expect a positive relation be- 
tween ARD and RDoptions. However, Bens et al. (2002) predict that firms decrease R&D 
to fund share repurchases, which offset the earnings per share dilution of option exercises. 
Consistent with this expectation, they find a negative relation between R&D and executive 
option exercises. Therefore, we make no directional prediction for аз. 

RDoptions*Credit captures the effect of R&D option exercises on the sensitivity of 
R&D spending to the credit rate. Our theory predicts that R&D option exercises increase 
the positive relation between R&D and the credit rate, which suggests a positive coefficient 
on RDoptions*Credit. However, we expect this relation only for credit-sensitive firm-years 
that face a potential earnings decrease. Therefore, we make no prediction for a, when we 
estimate Equation (8) for the full sample. 

Following Berger (1993), Gupta et al. (2004), and Klassen et al. (2004), Equation (8) 
includes variables that control for other factors that influence R&D. Firms with higher 
marginal tax rates get more benefit from deducting R&D expense. To control for this effect, 
we include a trichotomous variable (TaxRate) that captures the firm's current-year tax rate 
after R&D and option exercises and expect a positive coefficient on this variable (Shevlin 
1990). We include Tobin's q (Q), to control for the firm's investment opportunity set (Berger 
1993). We expect that firms with more investment opportunities invest in more R&D and, 
therefore, expect a positive coefficient on Q. 

Myers and Majluf (1984) suggest that firms prefer internal financing to external fi- 
nancing. As a firm's internal funds available for R&D increase, the cost of financing R&D 
decreases. We control for the availability of internal funds by including an estimate of the 
firm's cash flow shortfall (CFshort) similar to Core and Guay (2001). Firms with more cash 
flow shortfall have less cash available for R&D expenditures; thus, we expect a negative 
coefficient on CFshort. We include the mean ratio of R&D to total assets at the beginning 
of the year for the firm's industry, based on the Fama and French (1997) industry classi- 
fications (IndRD) and real gross national product (GNP) to control for macroeconomic 
factors that influence R&D spending. We expect changes in R&D to be positively related 
to the mean R&D for the firm's industry and, therefore, expect a positive coefficient on 
IndRD. GNP is increasing in overall growth in the U.S. economy. We expect firms to invest 
in more R&D during years with more overall economic growth. Therefore, we expect a 
positive coefficient on GNP. We include In(Sales) as a control for size. Consistent with 
existing studies, we make no prediction for this variable (Bens et al. 2002; Gupta et al. 
2004). 

Existing studies find evidence that firms with more R&D intensity use more options to 
compensate management and employees (Ryan and Wiggins 2002; Cheng 2004). In addi- 
tion, Core and Guay (2001) find that stock option grants are a significant determinant of 
stock option exercises. Because option grants are positively related to both our dependent 
variable and the independent variable of interest, we include the Black-Scholes value of 
stock option grants divided by total assets at the beginning of the year, Grants, to control 





ІЗ We check the reasonableness of this measure of R&D option exercises by comparing it to.a measure calculated 
using footnote data. The correlation between: the footnote and ExecuComp measures for 416 firm-year obser- 
vations with footnote data available is 0.56, suggesting a reasonable amount of accuracy for our ExecuComp 
measure. We discuss the footnote measure in more detail in the "Sensitivity Tests" subsection. 
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for the potential bias created by correlated omitted variables. Existing evidence suggests a 
positive relation between option grants and R&D. Conversely, if a firm faces financial 
constraints, then it has an incentive to replace cash compensation with option grants, and 
can replace cash compensation for R&D employees with options grants. This substitution 
effect suggests a negative relation between option grants and R&D. Therefore, we make 
no prediction for the coefficient on Grants.!* 

Existing evidence also suggests that firms increase share repurchases to offset the earn- 
ings per share dilution of option exercises, which decreases the capital available for R&D 
spending (Bens et al. 2002). We control for this potential effect of share repurchases on 
R&D spending by including Repurchases as an explanatory variable, and we expect a 
negative coefficient on this variable. We also include ROA, a measure of profitability before 
R&D, to control for the possibility that firms both invest in more R&D and have more 
optioa exercises during more profitable years. Thus, we expect the coefficient on ROA to 
be pcsitive. 

We investigate whether R&D option exercises mitigate myopic R&D investment by 
adding interactions of EarnDec with Credit, RDoptions, and RDoptions*Credit and esti- 
mating the following regression for credit-sensitive firm-years: 


ARD,, = Yo + y,EarnDec,, + y,Credit,, + -y9RDoptions;, 
+ y,RDoptions*Credit,, + y,EarnDec*Credit,, 
+ ygEarnDec*RDoptions,, + *y,EarnDec*RDoptions* Credit, , 
+ ysTaxRate;, + YoQ;, + YioCFshort,, + y, IndRD;, + СЇР, 
+ үізіп(байез),, + y,4Grants,, + y,;Repurchases,, + *,ROA,, + ni (9) 


See Figure 1 for variable definitions. 

As in Equation (8), we expect the coefficient on EarnDec (y,) to be negative, and we 
make no prediction for the coefficient on RDoptions*Credit (y,). We expect that tax credits 
from R&D option exercises mitigate the negative effect of short-term earnings constraints 
on R&D. Consistent with this expectation, H2 predicts that the effect of R&D option 
exercises on the positive relation between Credit and ARD is significantly greater for firm- 
years with potential earnings decreases than for the remainder of the sample. The coefficient 
оп EarnDec*RDoptions*Credit (үл) tests this prediction. Therefore, we expect y, to be 
positive. 

EarnDec*Credit controls for the change in the effect of EarnDec on ARD as Credit 
increases. R&D tax credits from non-option R&D decrease the after-tax earnings effect of 


18 These relations also suggest a potential problem with endogeneity. To test for endogeneity, we conduct a 
Hausman test and find that endogeneity is not a problem in our empirical tests (t = —0.17; р = 0.8656). Never- 
theless, we re-estimate the tests in Table 5 using a two-stage least squares analysis with ARD, RDoptions, and 
RDoptions*Credit as endogenous variables. In the two-stage least squares test, we estimate the model separately 
for firms with potential earnings decreases (EarnDec = 1) and other firms (EarnDec = 0). We define RDoptions 
and RDoptions*Credit as a function of Block (the percent of shares held by institutions that own 5 percent or 
more), Leverage (the ratio of total debt to total assets), AccNoise (the variance in the annual change in ROE 
divided by the variance in the annual stock return over the sample period as in Yermack [1995]), Emp (the 
number of employees divided by total assets at the beginning of the year), 3yrReturn (stock return from 
the beginning of year t—2 to the end of year 1), Phigh (the number of months during the previous 12 months 
in which the closing stock price reached a 12-month high), Plow (the number of months during the previous 
12 months in which the closing stock price reached a 12-month low), /nst (the percent of shares outstanding 
owned by institutions), Grants, and Repurchases. Inferences are similar to those reported in Table 5. The 
coefficient on RDoptions*Credit is 175.79 (t — 1.84) for firms with potential earnings decreases and —63.90 (t 
= –1.52) for other firms. 
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R&D, which suggests that Credit mitigates the negative effect of potential earnings de- 
creases on ARD. Thus, we would expect a positive coefficient on EarnDec*Credit. However, 
EarnDec*Credit also controls for the difference in the effect of Credit on ARD for firm- 
years with EarnDec equal to 1, relative to firm-years with Еатрес equal to 0. Equation 
(2) suggests that the change in R&D for a change in the credit rate is one-to-one for firms 
without potential earnings decreases (EarnDec = 0), while Equation (5) suggests that the 
change іп R&D for a change in the credit rate is 6(1 — f) for firms with potential earnings 
decreases (EarnDec = 1). Since 6(1 — f) is less than 1 (recall that 6 is the proportion of 
R&D that exceeds the base amount and t is the tax rate), we would expect the coefficient 
on Credit to be lower for firm-years with potential earnings decreases suggesting a negative 
coefficient on EarnDec*Credit. Because these two effects are offsetting we make no pre- 
diction for the coefficient оп EarnDec*Credit (ys). 

EarnDec*RDoptions controls for the difference in the relation between RDoptions and 
ARD for firms with potential earnings decreases. Our theory predicts that the coefficient on 
this variable is not significantly different from zero since RDoptions only affects ARD as 
a multiple of Credit, and this effect is captured by EarnDec*RDoptions*Credit. However, 
Bens et al. (2002) find that R&D is decreasing in the value of option exercises and share 
repurchases are increasing in the value of option exercises. They interpret this result as 
evidence that firms decrease R&D to fund share repurchases undertaken to offset the dilutive 
effect of option exercises on earnings per share. Similarly, firms with potential earnings 
decreases may be more likely to decrease R&D to directly increase earnings and offset 
the dilutive effect of option exercises. Thus, we expect a negative coefficient on 
EarnDec*RDoptions (vy). 


Sample 

The sample includes observations in Compustat from 1992 to 2002 with required stock 
option information in ExecuComp and all data from Compustat required to calculate the 
control variables. The sample period begins in 1992, the first year the necessary data to 
estimate the stock option tax deduction is available in ExecuComp. The sample period ends 
in 2002 to reduce the effect of firms that began to voluntarily expense stock options when 
the accounting for stock options came back under scrutiny in 2002. These requirements 
result in a sample of 3,786 firm-year observations. 

To control for the effects of outliers, we eliminate influential observations from esti- 
mating Equation (8), defined as those with studentized residuals greater than 2 (Belsley et 
al. 1980), and observations with ARD or RDoptions in the top 1 percent of the distribution 
used to estimate each regression equation. These procedures result in a sample of 3,679 
observations to estimate Equation (8), of which 496 have potential earnings decreases 
(EarnDec = 1). 

To estimate Equation (9), we identify credit-sensitive firm-years as those that are below 
the maximum 0, and that record an income tax benefit when R&D tax credits increase. 
Therefore, we exclude observations for which 0, is greater than or equal to 0.50 before 
considering option ехегсіѕеѕ.! We also exclude observations with persistent tax losses be- 
cause these firms are more likely to record a deferred tax valuation allowance and less 





15 We define 0, before considering option exercises as [(non-option R&D — Fixed Base)/non-option R&D]. De- 
fining Ө, in this way avoids the possibility that our estimate of R&D option exercises affects our classification 
of firms as credit-sensitive. This definition also allows for the possibility that firms for which 0, after option 
exercises is greater than 0.50, but 8, before option exercises is less than 0.50 benefit from some or a large 
proportion of R&D option exercises. Results are similar if we define credit-sensitive firms using 0, after option 
exercises. 
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likely to record a tax benefit when R&D tax credits increase. We define firm-years with 
persistent tax losses as those with negative taxable income in both the current and previous 
year.'© These procedures result іп a sample of 2,137 credit-sensitive firm-years, of which 
210 have potential earnings decreases. 


IV. RESULTS 

Descriptive Statistics 

Table 1 describes our sample firms' R&D spending and stock option exercises over the 
sample period. The mean R&D spending for our sample is $190.99 million. The mean 
value of option exercises for non-executive employees, Employee Exercises, is $147.44 
million and is approximately 77 percent of R&D spending. The mean R&D option exer- 
cises, R&D Options, is, on average, 11 percent of Employee Exercises. Using the Fixed 
Base column in Table 1, we estimate tbe effect of R&D Options on excess R&D. Before 


TABLE 1 
Annual Means of Inputs for the R&D Credit Calculation (in $millions)* 


Employee R&D 





Year  башріе Size  R&D^ Exercises Options Fixed Base РУСЕ 
1992 268 129.84 125.44 2.12 124.39 0.082 
1993 323 125.15 23.55 3.24 119.83 0.084 
1994 299 131.49 28.40 1.94 124.18 0.099 
1995 336 177.93 60.66 5.09 165.39 0.106 
1996 372 151.01 107.59 9.05 150.10 0.092 
1997 404 175.14 85.10 11.17 165.87 0.089 
1998 384 234.26 132.21 14.65 208.67 0.085 
1999 355 254.81 283.86 29.33 237.00 0.077 
2000 374 236.96 417.C0 50.93 236.17 0.071 
2001 376 240.75 235.74 33.78 229.25 0.065 
2002 295 211.08 59.54 6.06 238.15 0.058 
Full Sample 3,786 190.99 147.44 16.21 184.00 0.083 
Non-option R&D > 2,136 265.09 177.56 25.52 178.93 0.143 
Fixed Base‘ 


a The sample includes observations in Compustat from 1992 to 2002 with required stock option information 
reported in ExecuComp and all data from Compustat required to calculate control variables. 

> R&D equals R&D expense reported in the financial statements. Employee Exercises equals [(Executive 
Exercises/Executive Percent)*(1 — Executive Percent)] where Executive Exercises equals the value realized 
from options exercised by executives from ExecuComp and Executive Percent equals the ratio of the number 
of options granted to executives to the total number of options granted during the year. R&D Options equals 
Employee Exercises times the firm-specific ratio of R&D to total operating expenses averaged from 1987-2002. 
Fixed Везе equals the maximum of 0.50*(R&D + R&D Options) and the fixed base percentage times mean 
sales from t—4 through 1-1. The fixed base percentage equals the minimum of 16 percent and the mean ratio 
of R&D to sales from 1984—1988. If data are unavailable to calculate the mean ratio of R&D to sales from 
1984 to 1988, then the fixed base percentage equals 3 percent. PVCR equals the present value of the R&D 
credit rate for firms with (R&D + R&D Options) greater than Fixed Base, and 0 otherwise. 

* Sample raeans for firm-year observations where non-option R&D (Compustat data46) is greater than Fixed 
Base. 





'$ We calculate current-year taxable income using the definition in Figure 1 and taxable income for the previous 
year using the carryback/carryforward procedure described in the Appendix. Inferences are unchanged if we 
define firm-years with persistent tax losses as those for which Graham's (1996) marginal tax rate is equal to 0. 
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considering R&D Options, the mean excess R&D is $6.99 million ($190.99 — $184.00). 
When we add R&D Options, the mean excess R&D is $23.20 million ($190.99 + $16.21 
— $184.00), which suggests that, on average, R&D Options more than triples excess R&D. 

Table 2 reports descriptive statistics for the full sample (Panel A) and for credit-sensitive 
firm-years (Panel B). For the full sample, the mean (median) ARD is 0.0073 (0.0008), the 
mean (median) RDoptions is 0.0053 (0.00), and the mean (median) Credit is 0.0606 
(0.0117). In Panel B, the mean ARD is 0.0016, the mean RDoptions is 0.0003, and the 
mean Credit is 0.0487.7 RD and ARD are significantly lower for the credit-sensitive sample 
than for the remaining observations in the full sample. This difference likely results because 
firms with very high amounts of R&D have reached the limit on 6, and therefore are 
excluded from the credit-sensitive sample. Similarly, Credit and RDoptions are significantly 
lower for the credit-sensitive sample. Credit is likely lower because firms with less R&D 
are less likely to have excess R&D and therefore more likely to have a credit rate equal 
to 0, and RDoptions is lower because firms with lower R&D have a lower ratio of R&D to 
total operating expenses used in calculating RDoptions. 

In Table 3 we report the Pearson and Spearman correlation coefficients between 
the regression variables. Although we expect the correlation between the credit rate and the 
marginal tax rate to be positive, the correlation between Credit and TaxRate is negative 
(—0.047). This negative correlation results because Credit is defined as a negative function 
of TaxRate (Credit equals PVCR*(1 — TaxRate)). The correlation between PVCR and 
TaxRate is 0.088, which is similar to the correlation of 0.06 reported by Klassen et al. 
(2004).18 


Empirical Test of Hypothesis 1 

In Table 4 we report OLS results from estimating Equation (8). These tests confirm 
prior findings using our refined measure of Credit and test H1. For all reported regression 
results, we calculate t-statistics using Huber-White (Rogers 1993) robust standard errors to 
correct for heteroscedasticity and serial-correlation. In Column (1) we calculate the credit 
rate without incorporating the carryforward feature of the credit and define Credit as 0.20%(1 
— TaxRate) for observations with a tax liability greater than total R&D credits in the current 
or previous year, and 0 otherwise. This definition of Credit is similar to that reported in 
existing literature. Consistent with existing literature, we find that the coefficient on Credit 
is positive and significant (a, = 0.0010; t = 2.16), suggesting that R&D expenditures are 
higher for firms that receive a current benefit from the R&D credit. In Column (2) we 
measure Credit as PVCR*(1 — TaxRate). Using this measure of the credit rate, the coeffi- 
cient on Credit is also positive and significant (a, = 0.0188; t = 3.48), suggesting that 
R&D expenditures are increasing in the present value of the R&D credit rate. 

In Column (3) we add an indicator variable, EarnDec, equal to 1 for firm-years with 
potential earnings decreases. Consistent with H1, the coefficient on EarnDec is negative 
and significant (a, = -0.0030; t = —2.83). This result suggests that firms with potential 
earnings decreases reduce R&D relative to other firms. 


17 Тһе mean and median of RDoptions suggests that some skewness exists in our sample even after eliminating 
influential and extreme observations. This skewness results in part because some firms in our sample have zero 
RDoptions. Results are similar when we eliminate observations with zero RDoptions. In the “Sensitivity Tests" 
subsection we perform additional analysis to show that our results are not driven by a small number observations 
with large values for RDoptions. 

18 To evaluate whether our results are affected by harmful multicollinearity, we examine variance inflation factors 
from estimating Equation (8). АП variance inflation factors are less than 3, where a variance inflation fac- 
tor greater than 9 indicates harmful multicollinearity. 
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TABLE 2 
Descriptive Statistics for Regression Variables 


Panel A: Full Sample (n = 3,679)“ 


Variable" — _Меап _ Qi Median. -8 
RD 0.0575 0.0053 0.0316 0.0876 
ARD 0.0073 0.0000 0.0008 0.0094 
Credit 0.0606 0.0000 0.0117 0.1300 
RDoptions 0.0053 0.0000 0.0000 0.0008 
TaxRate 0.2551 0.1750 0.3500 0.3500 
Q 2.1120 1.0514 1.5377 2.4210 
CFShort -0.2748 -0.3665 —0.2322 —0.1356 
IndRD 0.1801 0.0148 0.1868 0.3101 
in(GNP) 8.2307 7.5640 8.1595 9,1914 
In(Sales) 20.8941 19.7044 20.8114 22.0549 
Grants 0.0479 0.0020 0.0079 0.0315 
Repurchases 0.0270 0.0000 0.0013 0.0322 
ROA 0.1329 0.0593 0.1125 0.1840 
Assets 5,432.16 280.77 862.60 3,047.07 
Panel B: Credit-Sensitive Sample” 

Credit-Sensitive Sample EarnDec = 1 EarnDec = 0 

(п = 2,137) (п - 210) а = 1927) 

Variable Mean Median Mean Mean 
RD 0.0251 0.0135 0.0458 0.0228 
ARD 0.0016 0.0000 0.0004 0.0018 
Credit 0.0487 0.0000 0.0860 0.0446 
RDoptions 0.0003 0.0000 0.0004 0.0003 
TaxRate 0.3181 0.3500 0.2992 0.3202 
Q 1.8138 1.4560 1.6894 1.8274 
CFShort —0.2216 —0.2108 —0.2460 —0.2189 
IndRD 0.1321 0.0332 0.2017 0.1245 
In(GNP) 8.1857 8.1595 8.3092 8.1723 
In(Sales) 21.2698 21.1294 21.4810 21.2467 
Grants 0.0145 0.0049 0.0138 0.0146 
Repurckases 0.0260 0.0045 0.0318 0.0253 
КОА 0.1160 0.1026 0.1241 0.1151 
Assets 6,594.5600 1,105.7100 7,673.07 6,477.03 


а The sample in Panel A includes observations in Compustat from 1992 to 2002 with required stock option 
information reported in ExecuComp and all data from Compustat required to calculate control variables. From 
this sample we eliminate influential observations from estimating Equation (8), defined as those with 
studentized residuals greater than 2, and observations with ARD or RDoptions in the top 1 percent of the 


distribution. 


> Panel B reports descriptive statistics for the subsample of credit-sensitive firm-years and partitioned into firms 
with and withcut potential earnings decreases. Credit-sensitive firm-years are those for which excess non-option 
R&D (Compustat R&D minus Fixed Base as defined in Figure 1) is less than 0.5 of non-option R&D and for 
which tzxable income is positive in the current or previous year. The EarnDec — 1 column reports means for 
credit-sensitive firm-years with earnings before extraordinary items and R&D below target earnings by an 
amount within year 1—1 R&D. Target earnings equals year t—1 earnings before extraordinary items and R&D. 
The EarnDec = 0 column reports means for all other credit-sensitive firm-years. 

* See Figure 1 for variable definitions. 
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TABLE 4 


Estimates of the Effect of Potential Earnings Decreases and the R&D Credit 


on R&D Spending 


ARD,, = оу + a,EarnDec,, + a,Credit,, + a,RDoptions,, + «,RDoptions*Credit,, 
+ esTaxRate;, + о60,, + oz CFshort,, + osfndRD,;, + об МР, + o4ln(Sales), , 
+ «Стат + a,,Repurchases,, + 03ROA;, + Бр 


Variable? 


Intercept 
EarnDec 
Credit 
RDoptions 
RDoptions*Credit 
TaxRate 

Q 

CFshori 
IndRD 

GNP 
In(Sales, 
Grants 
Repurchases 
ROA 


Sample Size" 
Adjusted R? 


Predicted 
Sign 


(1) 


0.0232*** 


(4.39) 


0.0010** 
Q.16) 


0.0796%% 
(2.33) 


-0.0181%%% 
(-5.80) 
0.0001 
(0.22) 
—0.0230*** 
(-9.57) 
0.0066*** 
(3.09) 
—0.0014*** 
(-4.07) 
—0.0007*** 
(—3.16) 
0.0056 
(1.63) 
-0.0215%%% 
(-3.01) 
0.0396*** 
(5.37) 


3,676 
0.3050 


(2) 


0.0237%%% 


(4.29) 


0.0188*** 
(3.48) 


0.1011*** 
(2.57) 


-0.0158%%% 
(-4.98) 
0.0001 
(0.32) 
—0.0228*** 
(-9.49) 
0.0062*** 
(2.66) 
—0.0013*** 
(—3.93) 
—0.0007*** 
(-3.34) 
0.0061% 
(1.76) 
-0.0218%%% 
(-3.06) 
0.0346*** 
(4.23) 
3,679 
0.3015 


(3) 
0.0236*** 
(4.31) 
—0.0030*** ~ 
(-2.83) 
0.0215*** 
(3.95) 
0.1065*** 
(2.57) 
—0.3532 
(—0.57) 
—0.0173*#* 
(—5.23) 
0.0001 
(0.21) 
-0.0220%% 
(—9.39) 
0.0067%%% 
(2.91) 
--0.0013%%% 
(-3.75) 
—0.0007*** 
(—3.34) 
0.0061* 
(1.75) 
—0.0205*** 
(—2.93) 
0,0347%%% 
(4.29) 
3,679 
0.3035 


ж жж жж Significant at 0.10, 0.05, and 0.01, respectively, in two-tailed tests; t-statistics are calculated using the 

Huber-White procedure to correct for heteroscedasticity and serial-correlation. 

* See Figure 1 for variable definitions. In Column (1), Credit equals 0.20*(1 — TaxRate) for firm-years with year 
1—1 or year t tax liability greater than total R&D tax credits, and 0 otherwise. In Columns (2) and (3), Credit 
equals PVCR*(1 — TaxRate). РУСК equals the present value of the R&D credit rate. TaxRate equals 0.35 if the 
firm has (1) positive taxable income (77) in year t and (2) no net operating loss (NOL) carry-forward from year 
1—1, 0.175 if the firm has (1) or (2), and 0 if the firm has both (1) and (2). 

> The sample includes observations in Compustat from 1992 to 2002 with required stock option information 
reported in ExecuComp and all data from Compustat required to calculate control variables. From this sample 
we eliminate influential observations from estimating Equation (8), defined as those with studentized residuals 
greater than 2, and observations with ARD or RDoptions in the top 1 percent of the distribution. 
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The coefficient on RDoptions is positive and significant, which suggests that R&D is 
increasing in R&D option exercises. The coefficient on RDoptions*Credit is negative and 
insignificant in Column (3). This result suggests that for the full sample, the relation be- 
tween the credit rate and R&D spending is not affected by R&D option exercises. We test 
whether this coefficient is positive and significantly higher for credit-sensitive firm-years 
with potential earnings decreases in Table 5. 

Results related to the control variables are generally consistent with predictions. The 
coefficients on CFshort, IndRD, In(Sales), Repurchases, and ROA are significant and in the 
predicted direction. Contrary to our expectations, the coefficient on TaxRate is negative. 
Gupta et al. (2004) find a positive effect of marginal tax rates on ARD, however, they use 
the lagged value of the marginal tax rate. Our measure is similar to that in Klassen et al. 
(2004) and captures the current-year tax rate on incremental R&D. Consistent with our 
results, they find a negative and significant coefficient оп YaxRate. They note that one 
possible explanation for this negative coefficient is that tax-paying firms are more mature 
and therefore conduct less R&D. The coefficient on Q is not significant. However, existing 
literature finds mixed results related to this variable. Berger (1993) finds a negative coef- 
ficient on Q in some specifications and a positive coefficient in others, Gupta et al. (2004) 
find a negative coefficient, and Klassen et al. (2004) report a positive coefficient on Q. The 
coefficient on GNP is negative and significant, inconsistent with our prediction, but con- 
sistent with the result in Berger (1993).'? Consistent with existing evidence and inconsistent 
with a substitution effect between R&D and option grants, the coefficient on Grants is 
positive and generally significant. 


Empirical Test of Hypothesis 2 

In Table 5 we report the results from estimating Equation (9) for the subsample of 
credit-sensitive firm-years. In Column (1) we estimate Equation (9) excluding the interac- 
tions with EarnDec. Consistent with the results in Table 4, the coefficient on EarnDec is 
negative and significant (y, = —0.0026; t = —3.99), and the coefficient on Credit is positive 
and significant (y; = 0.0198; t = 6.53). Although we expect the coefficient on Credit to 
be increasing in RDoptions only for firms with financial constraints, the coefficient on 
RDoptions*Credit is positive’ and significant for the full sample of credit-sensitive firm- 
years (y, = 8.9404; t = 3.13). This result suggests that a sufficient number of observations 
in the credit-sensitive sample face financial constraints, and that the positive effect of the 
credit rate on R&D is increasing in R&D option exercises.” 

In Column (2) of Table 5 we report the results of estimating Equation (9) with the 
EarnDec interactions. Consistent with the results in Column (1), the coefficient on EarnDec 
is negative and significant (y, = —0.0027; t = —2.69), the coefficient on Credit is positive 
and significant (y, = 0.0184; t = 5.89), and the coefficient on RDoptions*Credit is positive and 
significant (y, = 6.5721; t = 2.25). The coefficient on EarnDec*Credit is not significant, 


19 We also estimate Equation (8) using the change in GNP from year /—1 to ¢ and find a positive but insignificant 
coefficient on this variable. The coefficient is also negative and significant if we include the natural log of GDP 
or GNP in year 2-1. АП other inferences are unchanged. 

20 The results for RDoptions and RDoptions*Credit differ from those in Table 4. One possible explanation is that 
the full sample includes firms with very high R&D, as evidenced by the fact that they have reached the maximum 
9 of 0.50 (while firms that bave maxed out 6 are excluded from the credit-sensitive sample), and also use options 
extensively to compensate employees, thus causing a positive coefficient оп RDoptions. The coefficient on 
RDoptions*Credit is likely significant in Table 5 and not in Table 4 because the credit-sensitive subsample is 
designed to maximize the sensitivity of the sample to this variable, i.e., in forming the credit-sensitive sample 
we eliminate observations that we expect to be insensitive to R&D credits from R&D option exercises. 
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TABLE 5 
Estimates of the Effect of R&D Option Exercises and Potential Earnings Decreases 
on R&D Spending 


ARD,, = Yo  y,EarnDec;, + y,Credit,, + y3RDoptions,, + y,RDoptions*Credit,, 
+ y,EarnDec*Credit,, + ygsEarnDec*RDoptions,, 
+ y,EarnDec*RDoptions*Credit,, + ,TaxRate;, + *y9Q;, 
+ yigCFshort;, + y, IndRD,, + 44GNP, + yj4n(Sales);, 
+ y,,Grants,, + yis Repurchases, + y ROA;, + Nip 





Ped. 0 02 0 

Variable? — — — Sign Coefficient t-statistic Coefficient t-statistic 
Intercept 0.0069** 2.19 0.0063%% 1.97 
EarnDez - —0.0026*** —3.99 —0.0027*** —2.69 
Credit + 0.0198*** 6.53 0.0184*** 5.89 
RDopticns t/- 0.3419 1.02 0.5354 1.53 
RDoptions*Credit +/— 8.9404*** 3.13 6.5721** 2.25 
EarnDec*Credit +/— 0.0046 0.48 
EarnDec*RDoptions - —6.4201** -2.45 
EarnDec*RDoptions*Credit + 49.2464%%% 2.69 
TaxRate + —0.0046** —2.15 —0.0040* —1.89 
Q + -0.0004%ж%% —2.59 ~—0.0004*** -2.60 
CFshort - -0.0055%жж -5.14 —0.0056*** -5.21 
IndRD + -0.0014 -1.00 —0.0011 —0.82 
GNP + —0.0007*** -4.23 —0.0007*** -4.31 
In(Sales) +/- 0.0000 —0.32 0.0000 —0.13 
Grants T- 0.0017 0.69 0.0012 0.50 
Repurchases - -0.0024 —0.91 —0.0020 —0.78 
ROA + 0.0145*** 3.39 0.0149*** 3.40 
Sample Size? 2,137 2,137 

Adjusted R? 0.2010 0.2070 


ж жж жж Significant at 0.10, 0.05, and 0.01, respectively, in two-tailed tests; t-statistics are calculated using the 

Huber-White procedure to correct for heteroscedasticity and serial-correlation. 

а See Figure 1 for variable definitions. 

> The sample includes credit-sensitive firm-years in Compustat from 1992 to 2002 with required stock option 
information reported in ExecuComp and all data from Compustat required to calculate control variables. 
Credit-sensitive tirm-years are those for which excess non-option R&D (Compustat R&D minus Fixed Base as 
defined in Figure 1) is less than 0.5 of non-option R&D and taxable income is positive in the current or 
previous year. From this sample we eliminate influential observations from estimating Equation (8), defined as 
those with studentized residuals greater than 2, and observations with ARD or RDoptions in the top 1 percent 
of the distribution. 


which likely reflects the ambiguous nature of our predictions for this variable. The coeffi- 
cient on EarnDec*RDoptions is negative and significant consistent with our prediction that 
firms with potential earnings decreases are more likely to decrease R&D to offset the 
dilutive effect of option exercises. 

Hypothesis 2 predicts that R&D option exercises increase the positive relation between 
the credit rate and R&D significantly more for firms with potential earnings decreases than 
for other firms. In support of this hypothesis, the coefficient on EarnDec*RDoptions*Credit 
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is positive and significant (y, = 49.2464; t = 2.69). This result provides support for H2 
and suggests that, among credit-sensitive firms, the effect of short-term earnings constraints 
on changes in R&D is decreasing in tax credits generated by R&D option exercises. Further, 
this finding is consistent with our expectation that tax credits generated by R&D option 


exercises mitigate myopic R&D іпуеѕітепі.2!22 


Sensitivity Tests 
Alternate Measures of R&D Option Exercises 

Our main tests use R&D Options, the tax deduction from employee option exercises 
(Employee Exercises) multiplied by the ratio of R&D to operating expenses, to estimate 
R&D option exercises. This estimate assumes that, across firms, the ratio of R&D option 
exercises to total non-executive option exercises varies proportionately with the ratio of | 
R&D to operating expense. This estimate of R&D Options results in very small numbers 
because total operating expenses are large relative to R&D expense. It also likely makes 
R&D Options a conservative estimate of R&D option exercises because firms exercise 
discretion in determining which expenses are R&D-related for tax purposes (Hall and Van 
Reenen 2000) and because existing studies find that the use of stock options to compensate 
non-executive employees is increasing in R&D (Core and Guay 2001). If RDoptions, on 
average, underestimates the underlying construct, then this downward bias will increase the 
magnitude of our coefficient estimates.” To determine the reasonableness of our results in 
Table 5, and whether these results are driven by our assumptions, we re-estimate Equation 
(9) using two additional estimates of this construct. 

First, we use the tax deduction from total non-executive options divided by assets to 
estimate RDoptions, and we report the results in Column (1) of Table 6. This measure 
overestimates R&D option exercises, but represents a firm's ability to include the tax. de- 
duction from stock option exercises in qualified R&D expenditures. It also results in 
much larger estimates of RDoptions, with a mean of 0.54 percent of assets and 21.5 per- 
cent of non-option R&D. Consistent with the results in Table 5, the coefficient on 
EarnDec*RDoptions is negative, but it is insignificant (y; = —0.2565; t = - 1.46). Con- 
sistent with H2, the coefficient on EarnDec*RDoptions*Credit is positive and significant 
(у; = 2.6227; | = 1.76). 


2! Results are similar when we replicate the analyses in Table 5 using Huber-White standard errors clustered by 
firm and include year dummies. This procedure corrects for heteroscedasticity, serial-correlation, and cross- 
sectional correlation. Inferences are unchanged when we include influential observations and when we use the 
Newey and West (1987) procedure to correct for heteroscedasticity and serial-correlation. Inferences are also 
similar when we include the fixed base amount divided by beginning of year total assets as an additional control 
variable, and when we include income before extraordinary items, R&D, and depreciation divided by beginning- 
of-year total assets, the measure of funds available to finance R&D used in Berger (1993) and Gupta et al. 
(2004), in place of CF short. Results are also not sensitive to using Graham's (1996) marginal tax rates in place 
of the trichotomous tax rate measure or to including the percentage of firms held by institutional investors as 
an additional control variable. 

22 We evaluate the effect of forecasting taxable income by re-estimating Equation (9) using the estimate of Credit 
in Column (1) of Table 4, set equal to 0.2*(1 — TaxRate) if the firm has a tax liability greater than the R&D 
credit in the current or previous year, and 0 otherwise. We find that the coefficient on Credit is 0.0194 (t — 5.89), 
the coefficient on RDoptions*Credit is 4.2337 (t — 1.47), and the coefficient on EarnDec*RDoptions*Credit is 
4.0484 (t — 0.35). These results suggest that forecasting the taxable income stream improves the power of our 
empirical tests. 

23 Determining the precise amount of R&D option exercises is difficult since firms rarely report this amount on 
their financial statements during our sample period. As an example of the potential magnitude of R&D option 
exercises, consider the Apple Computer vs. The Commissioner Tax Court decision that formally established the 
tax deduction from R&D-related stock option exercises as a qualified R&D expenditure. In this case, the disputed 
amount was $18.454 million in R&D-related stock option deductions for the 1983 tax year, and Apple reported 
$60 million in R&D expense on its financial statements for the same year. 
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TABLE 6 
Estimates of the Effect of R&D Option Exercises and Potential Earnings Decreases on R&D 
Spending Using Alternate Definitions of R&D Option Exercises 


ARD,, = Yo + y,EarnDec,, + y,Credit,, + y,;RDoptions,, + y»,RDoptions*Credit,, 
+ y,EarnDec*Credit,, + ysEarnDec*RDoptions,, 
+ y,EamDec*RDoptions*Credit;, + ygTaxRate,, + %0,, 
+ yigCFSshort;, + y, IndRD,, + Ya GNP, + y,4ln(Sales);, 
+ үмбғапіз;, + y,sRepurchases;, + y,6ROA,, + Nie 


1 2 

Pred. каггы д Options Ratio of RED to SGA 
Variable"  55юш Coefficient t-statistic Coefficient t-statistic 
Intercept 0.0061* 1.88 0.0068** 2.09 
EarnDec = —0.0030*** —2.80 -0.0031%%ж —2.88 
Credit t 0.0190*** 5.58 0.0185*** 5.86 
RDoptions +/- 0.0369%% 2.38 0.3018*** 3.66 
RDoptions*Credit +/- 0.0665 0.35 0.3932 0.45 
EarnDec*Credit +/— 0.0039 0.36 0.0046 0.44 
EarnDec*RDoptions = —0.2565 —1.46 -1.1157 -1.41 
EarnDec*RDoptions*Credit + 2.6227% 1.76 12.0192** 2.25 
TaxRate + —0.0048** -2.15 —0.0044** —2.03 
Q * -0.0004%% -2.10 —0.0003** -2.04 
CFshort = -0.0057%%ж -4,92 —0.0055*** –5.11 
IndRD + —0.0007 —0.49 —0.0007 —0.52 
GNP t —0.0008 t -4.22 —0.0008*** -4.61 
In(Sales) Уж, 0.0000 -0.03 0.0000 —0.11 
Grants +/- 0.0009 0.42 0.0006 0.31 
Repurchases = —0.0030 —1.07 —0.0020 —0.77 
ROA + 0.0174*** 3.72 0.0153*** 3.38 
Sample Size" 2,134 2,137 
Adjusted R? 0.1878 0.1978 


ж жж жжж Significant at 0.10, 0.05, and 0.01, respectively, in two-tailed tests; t-statistics are calculated using the 

Huber-White procedure to correct for heteroscedasticity and serial-correlation. 

а In Column (1) RDoptions equals Employee Exercises divided by assets at the end of year 1—1. Employee 
Exercises equals [(Executive Exercises/ Executive Percent)*(1 — Executive Percent)], Executive Exercises equals 
the value realized from options exercised by executives, and Executive Percent equals the ratio of the number 
of options granted to executives to the total number of options granted during the year. In Column (2) 
RDoptions equals Employee Exercises times the mean ratio of R&D to selling, general, and administrative 
expenses from 1987 to 2002, divided by total assets at the end of year t—1. АП other variables are defined in 
Figure 1. 

* The sample includes credit-sensitive firm-years in Compustat from 1992 to 2002 with required stock option 
informatior. reported in ExecuComp and all data from Compustat required to calculate control variables. 
Credit-sensitive firm-years are those for which excess non-option R&D (Compustat R&D minus Fixed Base as 
defined in Figure 1) is less than 0.5 of non-option R&D and taxable income is positive in the current or 
previous year. From this sample we eliminate influential observations from estimating Equation (8), defined as 
those with studentized residuals greater than 2, and observations with ARD or RDoptions in the top 1 percent 
of the distribution. 
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Second, we estimate RDoptions as Employee Exercises times the firm-specific ratio of 
R&D to selling, general, and administrative expenses averaged from 1987 through 2002, 
and we report the results in Column (2) of Table 6.% Consistent with the results in Column 
(1), the coefficient on EarnDec*RDoptions is negative and insignificant (yg = — 1.1157; 
t = —1.41), and the coefficient оп EarnDec*RDoptions*Credit is positive and significant 
(y, — 12.0192; t — 2.25). These results provide support for the reliability of this measure 
and additional support for our hypotheses. 

To obtain a large, generalizable sample, we use data from ExecuComp to estimate the 
total tax deduction from stock option exercises. Our estimate of R&D option exercises 
assumes that the percentage of total options granted to executives equals the percentage of 
total options exercised by executives. We test whether our results are sensitive to this 
assumption by replicating the tests in Table 5 for a reduced sample for which we calculate 
the tax deduction from stock option exercises using detailed information from the financial 
statement footnotes. This sample includes firms with positive values of R&D reported in 
Compustat for each year from 1984 to 1988 and 1997 to 2002, required stock option 
information in the financial statement footnotes, and all required data to calculate control 
variables. Following Graham et al. (2004), we calculate the total tax deduction from stock 
option exercises as the number of options exercised during the year, times the spread 
between the weighted average strike price for options granted during the year (an estimate 
of the fair market value at exercise) and the weighted average strike price for options 
exercised during the year (an estimate of the exercise рпсе).> We multiply this measure 
by the firm-specific ratio of R&D to total operating expenses, averaged from 1987 through 
2002, and divide by beginning of year total assets to get RDoptions. 

Table 7 reports results from estimating Equation (9) for 416 firm-years in both the 
footnote sample and the credit-sensitive sample. In the ExecuComp (Footnote) column, we 
report results using the ExecuComp (Footnote) measure of RDoptions. Inconsistent with 
the results in Table 5, the coefficient on EarnDec is not significantly different from zero in 
either the ExecuComp or Footnote columns. However, when we estimate Equation (9) 
without the EarnDec interactions, the coefficient on EarnDec is negative and significant 
(y, = —0.0032, t = —2.50 using the ExecuComp calculation of RDoptions and Y, 
= –0.0033, t = —2.52 using the footnote calculation of RDoptions) consistent with the 
results in Column (1) of Table 5. Thus, we find evidence using this reduced sample that 
firms decrease R&D to avoid earnings decreases. 

The coefficient on EarnDec*RDoptions is negative and significant in both columns (y; 
= —7.4375, t = —1.95 in the ExecuComp column; ү = —4.7384, t = —2.75 in the 
Footnote column) similar to Table 5. Also consistent with the results in Table 5, the coef- 
ficient on Credit is positive and significant in both columns (у; = 0.0143, t = 2.46 in the 
ExecuComp column; у; = 0.0174, t = 3.03 in the Footnote column) and the coefficient on 
EarnDec*RDoptions*Credit is positive and significant in both columns (y, = 49.3848, t 
= ].77 in the ExecuComp column; у, = 32.2326, t = 2.58 in the Footnote column). These 
results provide evidence that our findings are not sensitive to using ExecuComp data to 
estimate RDoptions. 


24 Tf ihe average ratio of R&D to selling, general, and administrative expenses from 1987 through 2002 is greater 
than 1, then we use the industry mean ratio of R&D to selling, general, and administrative expenses over the 
same period. The mean RDoptions for this definition is 0.0009. 

?5 When this calculation produces a negative number we replace the weighted average exercise price of options 
granted with the fiscal year price high. 
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TABLE 7 
Estimates of the Effect of R&D Option Exercises and Potential Earnings Decreases on R&D 
Spending Using Detailed Footnote Data 


ARD,, = Yo + y,EarnDec,, + y,Credit;, + y,RDoptions,, + y,RDoptions*Credit,, 
+ y,EarnDec*Credit;, + y,EarnDec*RDoptions;, 
+ y,EarnDec*RDoptions*Credit,, + ysTaxRate,, + YQ, 
+ yioCFshort;, y, IndRD,, + Y САР,  y,4ln(Sales), 
+ y,,Grants,, + y,;Repurchases,, + *y,ROA,, + nir 





(1) (2) 
Pred. ExecuComp Data Footnote Data 

Variable’ ______" Sign Coefficient | t-statistic Coefficient t-statistic 
Intercept 0.0007 0.08 —0.0004 -0.04 
EarnDec = -0.0018 —1.15 -0.0022 -1.49 
Credit + 0.0143** 2.46 0.0174*** 3.03 
RDoptions +/— 0.0031 0.01 0.1145 0.21 
RDoptions*Credit +/— 3.4339 0.99 0.0744 0.02 
EarnDec*Credit +/- -0.0019 -0.12 -0.0012 -0.07 
EarnDec*RDoptions = —7.4375* -1.95 -4,7384%%% –2.75 
EarnDec*RDoptions*Credit + 49.3848* 1.77 32.2326** 2.58 
TaxRate + 0.0026 0.51 -0.0013 -0.22 
Q ook —0.0002 —0.38 0.0000 —0.02 
CFshort - —0.0137*** -3.32 —0.0142*** —3.31 
IndRD t —0.0006 —0.31 —0.0007 —0.32 
GNP t —0.0018** —-2.14 —0.0016* —1.87 
In(Sales) +/— 0.0005% 1.75 0.0005% 1.75 
Grants += 0.0016 0.62 0.0021 0.76 
Repurchases = 0.0087 1.12 0.0080 0.96 
ROA + 0.0154 114 0.0194 1.29 
Sample Size” 416 416 

Adjusted R? 0.2419 0.2241 





ж жж жж Significant at 0.10, 0.05, and 0.01, respectively, in two-tailed tests; t-statistics are calculated using the 

Huber- White procedure to correct for heteroscedasticity and serial-correlation. 

а See Figure 1 for variable definitions. 

> The sample includes credit-sensitive firm-years from 1997-2002 with positive R&D for each year 1984—1988 
and 1997—2002, and all required data from financial statement footnotes, Compustat, and ExecuComp. Credit- 
sensitive firm-years are those for which excess non-option R&D (Compustat R&D minus Fixed Base as defined 
in Figure 1) is less than 0.5 of non-option R&D and taxable income is positive in the current or previous year. 


Skewness іп R&D Option Exercises 

To reduce the possibility that our results are driven by a few large observations, we 
eliminate influential observations and observations in the top 1 percent of ARD and 
RDoptions for our main tests. However, in Panel B of Table 2, the mean, median, and 75th 
percentile of RDoptions indicate that this measure remains highly skewed even after elim- 
inating influential and extreme observations. To determine whether our results are driven 
by a few large observations, we eliminate observations with RDoptions greater than the 
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90th percentile. Inferences are unchanged. We also replace RDoptions with a dummy vari- 
able equal to 1 for observations with RDoptions greater than the 90th percentile. The 
coefficient on EarnDec*RDoptions*Credit becomes insignificant (y, = 0.0358; t = 0.79), 
suggesting that the results are not driven by these firms. When we replace RDoptions with 
a dummy variable equal to 1 for observations with RDoptions greater than the 75th per- 
centile, the coefficient on EarnDec*RDoptions*Credit is again positive and significant (ү, 
= 0.0469; t = 1.87), suggesting that our results are not driven by a few large observations. 


Other Sensitivity Tests 

In additional sensitivity tests, we control for factors unrelated to R&D tax credits that 
may be correlated with both stock option exercises and R&D spending. First, a correlation 
between industry factors and option exercises could contribute to the results we observe. 
To control for this possibility, we include the industry mean R&D as a control variable in 
Equations (8) and (9). As an additional sensitivity test, we replace IndRD with dummy 
variables that correspond to Fama and French (1997) industry classifications and find similar 
results. To control for the possibility that firms both experience higher option exercises and 
increase R&D in good years, we include ROA as a control variable in Equations (8) and (9). 
To further control for this possibility, we include the firm's stock return from the beginning 
of year 1-2 through the end of year г as an additional control variable and again find similar 
results. 

To mitigate the possibility that the results we observe reflect a correlation between error 
in measuring management's expectation of employee option exercises and variables of 
interest, we include measures of stock returns and unexpected stock returns as additional 
control variables. To the extent that unexpected exercises are related to unexpected changes 
in stock prices, these controls reduce the effect of any correlation between measurement 
error in anticipated employee option exercises and our variables of interest. In separate tests, 
we include the year 2 stock return, the difference between year t and year t—1 stock return, 
the stock return in the fourth quarter of year 1, and the difference between the stock return in 
the fourth quarter of year 1 and the average stock return in the first three quarters of year 
t. Inferences are unchanged for each of these measures, providing additional support for 
our hypotheses. 


Alternative Explanation 

One potential alternative explanation for the results we observe is that Credit is a proxy 
for the importance of R&D to the firm rather than the tax benefits of R&D spending. Based 
on this view, firms for which it is more economically costly to reduce R&D, i.e., firms with 
higher amounts of R&D and therefore higher values for Credit, will be less likely to reduce 
R&D to meet short-term earnings constraints than other firms.” However, our empirical 
design helps control for this possibility in several ways. First, we include Tobin's q to 
control for the firm's investment opportunity set because we expect firms with more in- 
vestment opportunities to invest in more R&D. Thus, to the extent that firms with more 
investment opportunities face a greater economic cost of reducing R&D, this variable helps 
alleviate the concern that Credit is a proxy for the importance of R&D. Second, as a 
sensitivity test we estimate the empirical model with R&D as the dependent variable and 
year t- 1 R&D as an independent variable and find similar results. Lagged R&D helps to 
control for the stickiness of R&D and therefore the economic cost of reducing R&D. 


26 The correlation between RD and Credit is 0.379. 
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Finally, if Credit measures the economic cost of reducing R&D and therefore firms with 
higher Credit are less likely to reduce R&D to meet an earnings target, then we would 
expect the coefficient on EarnDec*Credit to be positive. However, in Table 5 this coefficient 
is not significantly different from zero. Further, we would not expect the magnitude of this 
effect to vary with R&D option exercises. Our main test shows that R&D option exercises 
decrease the effect of short-term earnings constraints on the sensitivity of R&D to the credit 
rate. Because R&D option exercises measure the earnings effect of R&D tax credits, the 
interaction with R&D option exercises more closely ties Credit to tax-related effects and 
further alleviates the concern that our results reflect that Credit is a proxy for the importance 
of R&D rather than the tax effect of R&D. 


Economic Significance 


To gauge the importance of tax credits from R&D option exercises in mitigating myopic 
R&D investment, we estimate the extent to which the positive effect of tax credits from 
R&D option exercises offsets the negative effect of potential earnings decreases on R&D 
spending. The coefficient of —0.0027 on EarnDec suggests that credit-sensitive firm-years 
with zero R&D option exercises, a zero R&D tax credit rate, and a potential earnings 
decrease reduce R&D relative to similar firms without a potential earnings decrease by 0.27 
percent of assets. As evidenced by the coefficient of —6.4201 on EarnDec*RDoptions, R&D 
option exercises increase the magnitude of this effect. This result is consistent with our 
prediction and with Bens et al. (2002) who find that firms reduce R&D to offset the dilutive 
effect of option exercises and also suggest that option exercises play an important role in 
myopic R&D investment. Assuming RDoptions equals the sample mean of 0.0003 and 
Credit equals zero, firms with a potential earnings decrease reduce R&D relative to other 
firms by 0.46 percent of assets [—0.0027 + (—6.4201*0.0003)]. The coefficient of 49.2464 
on EarnDec*RDoptions*Credit suggests that tax credits from R&D option exercises reduce 
the magnitude of the negative effect of potential earnings decreases on R&D spending. 
Assuming RDoptions and Credit equal the sample means of 0.0003 and 0.0487, respectively, 
tax credits from R&D option exercises increase R&D spending for firms with potential 
earnings decreases by 0.07 percent of assets (49.2464%0.0003%0.0487 = 0.0007), thereby 
offsetting the 0.46 percent decrease by 16 percent (0.0007/0.0046). ТЕ we assume the firm 
is fully taxable (i.e., Credit equals 0.13)?" tax credits from R&D options increase R&D 
spending by 0.18 percent of assets (49.2464*0.0003*0.13 = 0.0018), thereby offsetting the 
0.46 percent decrease by 42 percent (0.0018/0.0046). Thus, the results of this study suggest 
that tax credits from R&D option exercises play an important role in mitigating myopic 
R&D investment. 


V. SUMMARY AND CONCLUSION 
The research on myopic R&D investment finds that firms decrease R&D spending to 
meet earnings benchmarks. However, this research does not consider R&D tax credits from 


?! For a fully taxable firm with an R&D credit rate of 20 percent and marginal tax rate of 35 percent, Credit 
= [0.20*(1 — 0.35)] = 0.13. 

28 The estimates of economic significance are of similar magnitudes when we use the two alternate definitions of 
RDoptions. For example, when we define RDoptions as total non-executive option exercises, the mean RDoptions 
is 0.0054. The coefficient on EarnDec in Table 6 Column (1) is —0.0030, the coefficient on EarnDec*RDoptions is 
-0.2565, and the coefficient on EarnDec*RDoptions*Credit is 2.6227. Therefore, firms with a potential earnings 
decrease, the mean RDoptions of 0.0054, and zero Credit decrease R&D relative to similar firms without a 
potential earnings decrease by 0.44 percent of assets [—0.0030 + (—0.2656*0.0054)]. For a fully taxable firm, 
tax credits from R&D option exercises offset this decrease by 0.18 percent of assets (2.6227*0.0054*0.13) or 
41 percent (0.0018/0.0044) for a fully taxable firm. 
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stock option exercises, which reduce the financial reporting costs of R&D spending. Spe- 
cifically, when R&D-related employees exercise stock options, the tax deduction from these 
option exercises increase R&D tax credits generated by non-option R&D. These tax credits 
increase earnings while the exercises themselves do not directly affect earnings, decreasing 
the after-tax earnings effect of R&D. Because of this decrease in the financial reporting 
costs of R&D spending, we expect that, as tax credits from R&D-related stock option 
exercises increase, firms near an earnings benchmark can invest in more R&D before reach- 
ing the constraint. As a result, they are less likely to forgo or postpone R&D spending to 
avoid missing the earnings target. Therefore, we investigate whether R&D tax credits gen- 
erated by stock option exercises mitigate myopic R&D investment. 

We find that firms with potential earnings decreases, which we define as firms for which 
current-year earnings before R&D is less than earnings before R&D in the previous year, 
reduce R&D expenditures relative to other firms and that R&D spending is positively related 
to the R&D credit rate, consistent with existing research on myopic R&D investment and 
the effectiveness of R&D tax incentives. Consistent with predictions from our theoretical 
model, we also find that the positive relation between the credit rate and R&D is increasing 
in R&D-related stock option exercises, and the magnitude of this effect is greater for firms 
with potential earnings decreases. Our results suggest that R&D tax credits generated by 
stock option exercises mitigate myopic R&D investment. Specifically, we find that firms 
with R&D option exercises that face a potential earnings decrease reduce R&D relative to 
other firms by 0.46 percent of total assets, but that R&D tax credits generated by stock 
option exercises offset this decrease by 16 percent on average and by as much as 42 percent 
for a fully taxable firm. The results of this study provide useful information that can help 
researchers and investors identify firms that are more or less likely to engage in myopic 
R&D investment and suggest that R&D tax credits from stock option exercises can be an 
important component of the R&D tax credit for firms with large amounts of R&D-related 
stock option exercises. 


APPENDIX 

ESTIMATE OF THE CREDIT RATE ON INCREMENTAL R&D SPENDING 

To calculate the present value of the R&D credit rate we (1) generate a stream of 
taxable income (77) consisting of an estimate of ТІ from the financial statements for periods 
—2 to 0 and forecasted ТІ for periods 1 to 20, (2) carry any resulting net operating loss 
back two years and forward 20 years, (3) determine the period in which the firm has a tax 
liability greater than the R&D credit, and (4) discount the statutory rate of the credit from 
the period determined in step (3) to period 0. 

We calculate estimated and forecasted taxable income for periods —2 to 20 (ТІ) by 
employing the method developed by Shevlin (1990), Manzon (1994), Graham (1996), and 
Graham et al. (2004). We estimate 77 as: 


ТІ,, = PTL, — (DTxp,,/tr),, — TotalOptions,, (Al) 
where PTI is reported book pre-tax income, DTxp is the deferred tax expense from the 


statement of cash flows, tr is the statutory tax rate of 0.35, and TotalOptions equals the tax 
deduction from stock option exercises by executives divided by the ratio of options granted 
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to executives to total options granted during the year.”° Forecasts of ТІ assume that taxable 
income follows a random walk with drift (Shevlin 1990; Graham 1996): 


Т, = TL1 бр ЊЕ (A2) 
Where 3, is a drift term equal to ATI, and е,, is an error term drawn as a random number 
from a distribution with mean zero and variance o?(AT7). We obtain the parameters 8, and 
о КАТО using estimates of the first difference іп TI from Equation (А1) over the prior three 
years.? We generate an income stream from period —2 to 20 by setting 77 for periods -2 
to 0 equal to the estimate from Equation (A1) and using Equation (А2) to forecast ТІ for 
periods 1 to 20. 

We adjust the income stream to account for ће ability to carry net operating losses 
back one year and forward 20 years?! From the adjusted income stream, we estimate the 
period in which the tax liability on 77 is greater than the R&D credit, where the R&D credit 
equals 0.20*(Non-Option R&D + R&D Options — FixedBase), Non-Option R&D equals 
R&D reported in Compustat, and FixedBase equals the maximum of 50 percent of current 
year non-option R&D plus R&D Options and the firm's fixed base percentage times mean 
sales frem t—4 through 2-1. For firms with R&D during the 1984—1988 fixed base period, 
the fixed base percentage equals the minimum of 16 percent and the mean ratio of R&D 
to sales over the fixed base period; otherwise, the fixed base percentage equals 3 percent. 
We discount the statutory rate of the credit back from this period using a 7 percent discount 
rate.? 

If the adjusted income stream indicates that the firm will not have a tax liability greater 
than the credit during the carryback or carryforward periods, then the discounted credit rate 
equals zero. We repeat the simulation procedure 50 times for each firm-year, each using 
different random number draws from a normal distribution with mean zero and variance 
о АТТ) to forecast a new income stream. We compute the average of the 50 estimates of 
the discounted rate of credit to obtain one firm-year observation of the present value of the 
credit rate (PVCR). Because we define TI after deducting R&D and Total Options, РУСЕ 
captures the tax benefit from the R&D credit on the last dollar of R&D spending. 
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ABSTRACT: Although employees’ time estimates are used extensively for costing pur- 
poses, they are prone to measurement error. In an experimental setting, we research 
how measurement error in time estimates varies with: (1) the level of aggregation in the 
definition of costing system activities (aggregated or disaggregated); (2) task coherence 
(the extent to which the activities that require time estimates present themselves co- 
herently or incoherently); and (8) when notice is given that time estimates will be re- 
quired (in advance or after the fact), that is, whether participants know that time esti- 
mates will be required before they perform the activities. We also test on response 
mode (estimates in percentages or absolute time units). The results suggest an im- 
portant trade-off between the level of aggregation and measurement error: increasing 
aggregation in the definition of activities leads to lower measurement error. Also, ad- 
vance notification reduces measurement error, especially in settings with aggregated 
activities or incoherent tasks. Finally, we find а strong..overestimation bias when par- 
ticipants provide time estimates in minutes, which may be problematic for Time-Driven 
Activity-Based Costing that advocates the use of estimates in minutes. These results 
are relevant to accountants and decision makers who want to assess and control the 
measurement error in their costing system and to professionals in related areas that 
make use of time estimates (e.g., billing, tendering). 
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I. INTRODUCTION 

urveys on how much time employees spend on a variety of activities are a fixture of 

many costing systems (e.g., Goebel et al. 1998; Ittner 1999; Maher and Marais 1998; 

Major and Hopper 2005; Ellis-Newman and Robinson 1998; Narayanan and Sarkar 
2002; Kobeissi et al. 1998). Time estimates are an important category of duration drivers, 
with many management accounting textbooks advocating their use for allocating resource 
costs to activities (e.g., Cooper and Kaplan 1998; Kaplan and Atkinson 1998). As the 
service industry grows in importance, the use of such duration drivers is expected to in- 
crease even more. Given this trend, a new variant of Activity-Based Costing (ABC), namely, 
Time-Driven ABC (Kaplan and Anderson 2004) has emerged that utilizes these estimates 
as the sole type of cost driver. However, in spite of the widespread use of time estimates, there 
has been little discussion about the error they may introduce. Experience indicates that 
employees' time estimates on the activities they perform are often inaccurate (Ittner 1999). 
It is therefore important to understand the sensitivity of costing systems to this error, as 
decisions based on erroneous costing figures are likely to be distorted. 

Although theory suggests that cost data are rarely error free and that the conditions 
under which costing systems provide accurate costs are stringent (Noreen 1991; Datar and 
Gupta 1994), to our knowledge we are the first to empirically study measurement error on 
duration drivers. The difficulty of doing research in this area is the unavailability of an 
observable true cost benchmark that can be used to assess the error in a costing system. In 
this paper we use a unique experimental design that overcomes this difficulty: (1) partici- 
pants perform a series of activities for which they subsequently provide time estimates, and 
(2) a computer accurately measures the time spent on each activity, providing a true bench- 
mark against which the participants' time estimates are compared. 

Our objective is to examine how measurement error in time estimates varies with 
prevalent costing system design and task parameters. First, we study the impact of the level 
of aggregation in the definition of a costing system's activities on measurement error, since 
aggregation is one of the most important aspects of accounting information. In the theo- 
retical accounting literature, Datar and Gupta (1994) and Christensen and Demski (1995) 
highlight a potential trade-off between aggregation and measurement error; however, to our 
knowledge this trade-off has not previously been empirically explored. Second, we test 
whether the timing of the notification that time estimates will be required affects measure- 
ment error. Costing system design practices vary widely in this respect (Narayanan and 
Sarkar 2002; Major and Hopper 2005). Sometimes employees are notified that time esti- 
mates will be required before they perform their basic tasks (prospective notification), and 
on other occasions, typically with the installation of a new costing system, such notification 
is given after completion of the basic tasks (retrospective notification). Third, we explore 
the impact of task coherence on measurement error since the activities that require time 
estimates can present themselves coherently (in a logical structure) or incoherently (in a 
random crder). Finally, since time estimates are given either in percentages or in absolute 
time units (Kaplan and Anderson 2004), we also conduct tests using both types of response 
mode. 

We find support for the hypothesis that increasing aggregation leads to a decrease in 
measurement error (Datar and Gupta 1994; Christensen and Demski 1995). While ABC 
advocates argue that reducing the level of aggregation will lead to more accurate cost 
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figures, our results suggest that such reduced aggregation goes hand in hand with increased 
measurement error in time estimates. As a consequence, an increase in overall accuracy 
from reduced aggregation cannot be guaranteed.! We also find that participants generate 
lower measurement error when they receive prospective notification, consistent with more 
cognitive resources being allocated to the time estimation task. 

Additionally, our study provides evidence on the interactions of notification with ag- 
gregation and task coherence. Prospective notification is more effective in reducing mea- 
surement error when activities are defined on an aggregated level. However, when aggre- 
gation decreases, notification has no effect as the task of providing time estimates becomes 
highly complex. Prospective notification helps reducing measurement error when employees 
perform incoherent tasks, whereas it does not help when tasks are coherent as unconscious 
memory processes already do a good job at keeping track of time in the latter case. Finally, 
we find that when participants provide estimates in number of minutes, they strongly over- 
estimate their time spent, which may be problematic in the application of the new Time- 
Driven ABC that advocates the use of minutes’ estimates (Kaplan and Anderson 2004). 
This overestimation bias is likely to undo the intended effect of the minutes-based response 
on allocating only practical capacity rather than full capacity. 

The contribution of our paper is fivefold. First, in dealing with the need to have a true 
benchmark, our experiment addresses several research questions on costing system design. 
While previous experiments document the impact of various (post-design) costing methods 
on decision-making (e.g., Callahan and Gabriel 1998; Gupta and King 1997), it is important 
to understand the factors that affect measurement error early in the design stage. Not con- 
trolling such error may result in a more erroneous costing system than intended. Second, 
we provide and examine two tools to control measurement error and to improve the ro- 
bustness of a costing system to this error: the timing of notification and the level of aggre- 
gation. Third, we study the effect of task coherence on measurement error. While task 
coherence may not be directly under the control of the costing system designer, it is im- 
portant to consider the impact it may have on measurement error when developing a costing 
system. Fourth, to the best of our knowledge, this study is the first to examine the effect 
on measurement error of both response modes used in practice: minutes and percentage 
estimates. 

Fifth, we provide our participants with an incentive to make the most accurate estimates 
they can, while ruling out any error that could result from gaming behavior. As such, we 
establish a benchmark of the amount of error that arises when accuracy is the objective. 
This accuracy focus, which is typical for an accounting context, differs substantially from 
the cognitive psychology literature on time perception where such accuracy objective is 
absent. Although we partially rely on this literature to predict the impact of prevalent costing 
system design and task parameters, various other aspects of our accounting context differ 
substantially from the context and tasks employed in that literature. We introduce factors 
like aggregation and the above response modes that are not investigated in time perception 
studies but are of importance in a costing context. Also unlike time perception studies 
(Brown 1985), we combine prospective and retrospective notification in one study to enable 





! Whether overall accuracy will increase or decrease will depend on the size of the trade-off between the two 
errors in a particular instance. 
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us to assess the relevance of notification for controlling measurement error in costing system 
design? 

Our results have implications for practice. Specifically, we provide guidance on how 
to assess the measurement error that is likely to be introduced in costing figures, and on 
how to alleviate measurement errors in the design of a costing system. Besides costing 
applications, our insights are also relevant to any other area that utilizes time estimates. 
The remainder of the paper is structured as follows. Section II develops the hypotheses. 
Section III describes our experimental task setting and Section IV presents our results. 
Finally, Section V concludes and suggests avenues for future research. 


II. HYPOTHESES 
In this section, we develop our predictions of the impact of aggregation (H1) and task 
coherence (H2) followed by timing of notification (H3a), which can be before or after the 
basic task. We also explore the differential impact of such notification for the levels of task 
coherence and aggregation (H3b and H3c). Our hypotheses are tested for time estimates in 
percenteges, but the “Results” section explores whether the findings are robust for a re- 
sponse mode in absolute minutes. 


Aggregation 

The level of aggregation in a costing system is a central design parameter. The costing 
system can be designed in an aggregated way where many activities are combined into 
few activities as defined in the costing system. Alternatively, the costing system can define 
many activities, and make less use of aggregation. The theoretical accounting literature has 
established that costing systems are unlikely to provide error-free costs (e.g., Noreen 1991; 
Datar and Gupta 1994). Datar and Gupta (1994) classify the possible errors as follows: 
“specification errors," which arise from using the wrong cost driver, “aggregation errors,” 
which stem from adding together heterogeneous resources into cost pools, and **measure- 
ment error," which results from practical difficulty in identifying costs with a particular 
cost pool, or in measuring the specific units of the resources consumed by various activities. 

Costing systems such as ABC are often devised in an effort to increase accuracy by 
reducing specification and aggregation error (e.g., Cooper and Kaplan 1988). However, 
Datar and Gupta (1994) show that partially refining a costing system by reducing specifi- 
cation and/or aggregation errors may well increase overall costing error due to the loss of 
partially offsetting effects between these errors. They indicate that a similar trade-off may 
exist between aggregation error and measurement error. For instance, reducing aggregation 
may гейссе overall accuracy when the firm measures overhead at the aggregate cost pool 
fairly accurately, but significant error is introduced in measuring overhead at the disaggre- 
gated cost pools. 


? Further, we use a clerical task that is more relevant to a real-life job context than the tasks used іп the cognitive 
psychology literature: listening to music (Jones et al. 1993; Boltz 1998; Brown and Boltz 2002), tracing a figure 
(Brown 1985), sorting cards (Zakay and Shub 1998), visual search for a target letter (Brown 1997), or even 
sitting around idle (Brown and Boltz 2002). The tasks in the latter studies generally take only а few seconds 
(Block 1978; Brown 1985, 1997; Zakay and Feldman 1993; Brown and Boltz 2002) or even milliseconds (Allan 
1979; Jones et al. 1993; Boltz 1998), whereas in a costing context task durations tend to be longer. The cognitive 
psychology literature itself questions whether results derived for such short durations will extend to longer 
durations (Francis-Smythe and Robertson 1999, 336). Since costing is intended to support business, we also 
explicitly explore performance in the main task, which is an important aspect of an employee's job, whereas 
most time perception studies only focus on the time estimation task (Brown 1997, 1120). 
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Datar and Gupta (1994, 569) refer to the use of time estimates as a source of mea- 
surement error. Relatedly, Christensen and Demski (1995) conjecture that the use of mul- 
tiple cost pools (і.е., less aggregation) may not necessarily lead to more accurate product 
costs as measurement error may increase. When applied to measurement error on duration 
drivers, the argument is that measurement error increases with the number of activities for 
which the estimator has to make a time estimate.? For example, as Cooper et al. (1992, 12) 
note: 


A setup person might be able to specify quite accurately that setting up to produce a 
given product takes about 2.5 hours but be unable to break down the 2.5-hour elapsed 
time into the time required to perform 20 separate micro activities. 


Although it might seem plausible that decreasing aggregation would lead to increased 
measurement error, to our knowledge no empirical costing studies have provided evidence 
on this relation. Moreover, although it has been shown that splitting an event category into 
smaller subcategories can decrease accurate recall of frequency of events (Fiedler and 
Armbruster 1994), the cognitive psychology literature on duration perception has not ex- 
plored this aggregation issue either, as all experiments require time estimates of one event.’ 
We expect that reducing aggregation in the definition of activities leads to increased task 
complexity in the time estimation. The literature on task complexity suggests that an in- 
crease in the number of input cues (activities) (1) requires additional mental processing by 
a working memory with limited capacity (Miller 1956; Kahneman 1973; Drewnowski 1980) 
and (2) decreases clarity of processing (Bonner 1994). In turn, such increased task com- 
plexity has been shown to reduce judgment performance (Bonner and Sprinkle 2002). We 
thus hypothesize that: 


H1: As aggregation in the definition of activities increases, measurement error in time 
estimates decreases. 


Task Соһегепсе 


Tasks can be coherent or incoherent. When the task is coherent, the activities are 
presented and performed in a structured and systematic sequence. When a task is incoherent, 
activities are addressed as they come in. For example, a laborer may work at a particular 
task on a particular machine for several hours and only move on to another activity after 
his lunch break (coherent), while a secretary may take phone calls, type an invoice, reply 
to a manager's query, continue to type the invoice, etc. (incoherent). Another example is 


3 Note that we model aggregation at the activity cost pool level (following, e.g., Noreen 1991; Babad апа 
Balachandran 1993; Datar and Gupta 1994) and therefore implicitly study measurement error on resource du- 
ration drivers (first stage of a cost allocation system). However, our results are also relevant to a second-stage 
allocation, where time estimates can be important when intensity drivers are used (Kaplan and Atkinson 1998). 

4 [n accounting, Lim and Sunder (1990, 1991) study the trade-off between measurement error and the number of 
price indices used in asset valuation. The theoretical econometrics literature (Grunfeld and Griliches 1960) looks 
at situations in which aggregation reduces specification errors made at the micro equations level, but none of 
the aggregation gain situations they discuss are related to decreasing measurement error. They only mention in 
passing that poor-quality micro data may be another source of aggregation gain (Grunfeld and Griliches 1960, 
10). Aigner and Goldfeld (1974) discuss econometric estimation and prediction using aggregate data when these 
are measured more accurately than their components, without touching on whether aggregate data are indeed 
measured more accurately. 

5 Brown et al. (1992) ask their subjects to attend to duration of multiple stimuli, but still only ask a time estimate 
for one of the stimuli. They research how the presence of concurrent stimuli impacts on the accuracy of this 
one estimate. : 
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an assembly line (coherent) versus a flexible manufacturing cell (incoherent). Although the 
costing system designer does not determine task coherence, as it is driven by the underlying 
production technology, we will argue below that task coherence may have an important 
effect on measurement error. Also, given knowledge of whether the job design is coherent 
or incoherent, a decision maker using costing system data will be able to assess the impact 
of task coherence on the robustness of the costing system to measurement error. 

A line of research in cognitive psychology examines how the duration of events is 
encoded and retrieved from memory (Boltz 1998; Brown 1985; Brown and Boltz 2002). 
The primary assumption in this literature is that when individuals experience an event, their 
attention is split between the event's temporal and nontemporal information. Temporal 
information concerns time-related aspects of the event such as duration and frequency, 
whereas nontemporal information relates to the content of the event itself (Boltz 1998). 
Coherent events require less cognitive effort to encode than incoherent events, as the former 
contain an intrinsic hierarchical organization or structure. Thus, people require fewer ге- 
sources to encode coherent events in memory (Brown and Boltz 2002), in which case more 
resources can be directed toward temporal information processing (keeping track of time). 
When nontemporal task demands increase due to the incoherence of the task, temporal 
processing receives less attention and, hence, duration judgments become less accurate 
(Brown 1985). As a consequence, time judgments should be more accurate for coherent 
than incoherent events. Boltz (1998), Jones et al: (1993), and Brown and Boltz (2002) find 
support for this prediction in music cognition experiments with durations of a few seconds, 
manipulating both coherent (musical melody) and incoherent events (arbitrary tones and 
rhythms). 

Another strand in this literature suggests that temporal and nontemporal information is 
jointly encoded in memory. This literature is based on Ornstein’s (1969) storage size hy- 
pothesis, which posits that an increasing number of stimulus events should increase storage 
size used in memory and lengthen the perceived experience of the events’ duration. In- 
creasing the number of stimuli via an incoherent task sequence should increase subjective 
duration. Several experiments show that greater randomness in stimulus sequences length- 
ens time judgments as participants rely on the number of stimuli within an array of non- 
temporal information to derive their estimates of temporal information (Ornstein 1969; 
Jones et al. 1993; Block 1985). However, other research in this strand of literature finds 
mixed results (e.g., Poynter 1983). 

In sum, both strands in this literature predict less accuracy in time perception. when 
events are presented incoherently rather than coherently (albeit with not fully conclusive 
evidence}, but attribute this effect to different explanations. Also, it clearly remains an open 
question whether these prior findings extend to tasks that are relevant to a professional 
context and that typically require longer time intervals. Nevertheless, we predict: 


Н2: As coherence in the (nontemporal) task increases, measurement error іп time es- 
timates decreases. 


Notification of Time Estimation Task 

The notification that participants will need to provide time estimates after performing 
a set of activities can be issued prospectively (before they start on the primary set of 
activities) or retrospectively (after they have finished the primary set of activities). For 
example, in the case of recurring revisions of costing systems, employees are notified that 
they will have to provide time estimates in advance (Ellis-Newman and Robinson 1998; 
Ittner 1999; Major and Hopper 2005), whereas when a new information system is installed 


The Accounting Review, May 2008 


Оп те Determinants of Measurement Error in Time-Driven Costing 741 


or when consultants decide to update existing costing data, employees may be asked to 
provide time estimates after the fact (e.g., Narayanan and Sarkar 2002). Since costing 
system designers can choose the timing of notification, it is interesting to examine the 
consequences of this decision. 

Boltz (1998) argues that prospective notification triggers the allocation of more mental 
resources toward cognitive timing. This should lead to more accurate and reliable estimates 
of the task’s duration as the encoding of temporal information improves. However, this 
theory also argues that this may come at the expense of relatively poor performance on the 
task involving nontemporal information (here, slower execution of the main tasks performed 
by employees). 

Conversely, retrospective notification directs the mental resources toward the processing 
of nontemporal information. Remembered durations will be based on unconscious memory- 
related processes and, hence, time estimates will have to rely on other available cues (Zakay 
and Feldman 1993). Remembered duration judgments are expected to be less accurate and 
more variable (Brown 1985; Boltz 1998). We predict: 


H3a: When notification of the time estimation task is prospective as opposed to ret- 
rospective, measurement error in time estimates is decreased. 


We are also the first to examine the interactions of notification and task coherence, and 
notification and aggregation. As such, we explore when costing system designers can expect 
prospective notification to have more incremental impact on reductions in measurement 
error. The cognitive psychology literature suggests that if no alternative mechanism to track 
time is available, as is the case for the retrospectively notified group, one resorts to uncon- 
scious memory processes to reconstruct time durations. In the case of incoherent tasks, this 
unconscious timer does not work very well when the basic task has many chunks or stimuli 
changes (Block 1985). Memory processes are disturbed by the high amount of contextual 
change (Block and Zakay 1997) and the number of subjective time units stored in memory 
will increase due to the many changes in stimuli (Ornstein 1969). Therefore, we expect 
that retrospective time estimation is more difficult and less accurate in incoherent than in 
coherent tasks. 

In contrast, when participants are notified in advance that their time estimates will be 
required, they can consciously employ alternative ways of keeping track of time. Therefore, 
they are not as heavily affected by the disturbances of the memory process (Migliore et al. 
2000) resulting from an increase in stimuli changes (Block 1992). Thus, prospective noti- 
fication may be of greater benefit in an incoherent task, where the unconscious memory 
processes do not perform well. Accordingly, we predict: 


H3b: The negative relation between timing of the notification and measurement error 
in time estimates (prospective notification resulting in less error than retrospective 
notification) is stronger when task coherence decreases. 


The conscious cognitive timer that is used in settings where participants are prospec- 
tively notified, however, has its limitations. Miller (1956) and Drewnowski (1980) have 
shown that the conscious memory span for both encoding and retrieving is limited and 
decreases rapidly after around four items. Reducing aggregation increases the number of 
items to be encoded in and retrieved from memory. Therefore, reducing aggregation may 
increase the complexity of the temporal task to such extent that even a conscious timer 
cannot deal with it very well. This leads to the prediction that prospective notification helps 
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improve performance of the time estimation task in an aggregated setting with a limited 
number of items, but the effect is lower when aggregation is reduced because of the limi- 
tations of the memory span. 


H3c: The negative relation between timing of the notification and measurement error 
in time estimates (prospective notification resulting in less error than retrospective 
notification) is stronger when aggregation increases. 


Ш. EXPERIMENTAL PROCEDURES 
Experimental Task ; 


We employ a unique design to measure the accuracy of time estimates on a set of 
predefined activities performed by participants. Participants assumed the role of a worker 
in a firm producing customized designs of multi-colored wooden blocks. Each participant 
performed a set of 20 simple production and clerical tasks (as defined by Bonner et al. 
[2000]) related to activities such as machine set-ups, price quotes, and material requisitions. 
Participants were also required to provide time estimates on these performed activities. 
Before describing our experimental manipulations, participants and procedures, we briefly 
sketch the task setting and the set of activities, as shown in Figure 1. 

In activity A “machine set-ups” were programmed and transmitted to production ma- 
chines.Ó The task involved two subsets of programming activities, where the activity de- 
pended on whether the design ordered is “L-shaped formats" (А1) or “‘special-shaped 
formats” (A2). Participants typed a program code based on the customer order. The code 
required a statement for the type of program (activity Al requires program A, whereas A2 
requires program B), the number of units produced, and paint and location codes based on 
a 3X3 matrix.’ 

Activity B involved “price quotes." This activity was split into two further subsets of 
activities, in which quotes for a *'single product" (B1) or "multiple products" (B2) were 
required. This was also an easy task that involved completing and submitting a standardized 
form to a client on the basis of incoming mail. The standard form, as displayed in Figure 
1, required no calculations but involved filling out the client's name and email address as 
given in the incoming mail, the number of cuts and colors required for the design, and 
whether a special-shape surcharge (applicable if the design is not L-shaped) and a discount 
(if. a client orders more than 500 pieces) applied. 

Finally, in activity C “material requests" were prepared with requests for '*wooden 
blocks" (C1) and “раш” (C2) as sub-activities. Based on supply logs received from work- 
stations that require wood and paint, participants prepared and submitted a standard internal 
message to the materials-handling department. Participants entered the workstation in need 
of supply, and the amount of stock needed for replenishment in the case of paint supply 
or the amount of scrap removal and blocks needed in the case of wooden block requests. 


Experimental Factors 


All subjects first perform the basic (nontemporal) task, which consists of the 20 activ- 
ities. They then provide estimates on the time spent on the activities, that is, they perform 


$ The rames of activities between quotation marks are those provided to the participants. 

7 A palette with nine colors is issued (not displayed here) providing color codes. By using different fills attached 
to a color, people suffering from color blindness could also assess these codes (http://www.vischeck.com). 
Codes 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9 represent blank, red, orange, yellow, purple, brown, green, blue, cyan, and 
black. respectively. We also employ a gray background screen for the entire experiment, as gray has been shown 
to be the most neutral color in time perception studies (Gorn et al. 2004). 
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FIGURE 1 
Screenshots of the Type of Activities Used In the Experimental Task* 


Task A: Machine set-ups for L-shaped format (А1) and special shaped format (A2) 


Program=A; Program=B; 

Batchsize=500; Production: 500 pieces Batchsize=430, Production: 430 pieces 
Line 1= 100; = Line 1= 700; 

Line 2= 111; ATTI Line 2= 44 4; 

Lime 3-000; шана Line 3-003; 

Run, Run; 


Nr: 001 
Name: EJeasen | 
E-mail: Jensen@yehoo.com 





Fixed cost per wooden block 

No.of cuts (0.2£/cut) 4| O80£ 

No.of colours in design (03£/colou) | 3 | 0.90 £ 

04543 

0002 
Discount 10%- Order >500 Y/N): -0.22 £ Total Price: 1,240.00 E 


Total Price: 1,188.00 £ 
[No.of colours in desim @3£/eolou) | 2 | 0.60 £ | 
db 


Total Price: 440.00 £ 


To: Materials Handling Department 
From: Operating Department 








Task C: Material requests for wood (C1) and paint (C2) 


To: Materials Handling Department 
From: Operating Department 























STATION A STATION B 




















SCRAP = 10 kg Paint-supply 

WOOD-supply 423454135 : — 
0 WOOD requirements - Station: A PAINT requirements - Station: B 

Wooisupply 300 BLOCKS 
23 ——— Oft | Sorap-removal: 10KG 
| point 
| ^ 
200 blocks 90 40 48 56 83 32 33 66 100 Іше 





а All participants perform the same 20 task stimuli: three times А2, B1, СІ, C2, and four times Al and B2. 
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the time estimation (temporal) task. We employ a 2 X 2 X 2 between-subjects design, in 
which factors of interest are manipulated in the manner as displayed in Panel A of Table 
1. The first factor is the task coberence of the basic task. The 20 task activities can be 
presented coherently, when participants first perform machine set-ups (A1, then A2), fol- 
lowed by price quotes (B1, then B2), and material requisitions (C1, then C2). In incoherent 
tasks these activities are introduced in no particular order, as displayed in the footnote to 
Table 1. 


TABLE 1 
Description of the Experimental Factors and Definition of the Dependent Variable 


Panel A: Manipulated Between-Subject Factors on the Experimental Timeline? 





Basic Task Time Estimation Task Time іп 
Experiment 

NOTIFICATION TASK COHERENCE NOTIFICATION AGGREGATION 
when Coherent: Tasks of when Three: participants 
Prospective Figure 1 appear in a Retrospective estimate time spent on 

sequential order the three main 

Incoherent: Tasks of >` activities A, B and C 

Figure 1 appear in a Six: participants 

random order estimate time spent on 


the six sub-activities 
А1, A2, B1, B2, СІ 
and C2 


Panel B: Dependent Variable: Measurement Error in the Percentage Estimation 
Formula for the measurement error in the percentage estimation^ 


Requirement: divide 100% among the set of main/sub-activities 
Total measurement error = X |% actual tiMemain/sub-activiy — % time estimatedmain/sub-nctivity 


Example of Comparability of This Metric across the Levels of Aggregation 


Aggregation = 3  — L3 B с 

% actual time 30 45 25 100 
% time estimated 20 50 30 100 
Total measurement error (%) 10 5 5 20 
Aggregation = 6 AL. А272 Be ЖЕ ES 

% actual time 17 13 25 | 20 10 15 100 
% time estimated 10 10 25 25 15 15 100 
Total measurement error (26) 7 3 0 5 5 0 20 





* CAPITALS denote the three factors; underlining denotes the levels of the factors as manipulated. Labels A, B, 
and C refer to the main activities machine set-ups (A), price quotations (B) and material requests (C) with their 
sub activities L-shaped (A1) versus special-shaped machine set-ups (A2), one (B1) versus two product price 
quotes (B2) and material requests for wood (C1) versus paint (C2) as described in Figure 1. Note that for 
coherent tasks the 20-task stimuli appeared as follows: А1-А1-А1-А1-А2-А2-А2-В1-В1-В1-В2-В2-В2-В2-СІ- 
СІ-СІ-С2-С2-С2. Incoherent tasks appeared as follows: A1-B2-C2-B1-C1-A2-B2-A1-B1-A2-C2-B2-C1-B1-C2- 
А1-СІ-Е2-А2-А1. 

^ Summary statistics of the dependent varizble, averaged across all cells: Mean (median): 31.95 (30.89), Min: 
2.78, Mex: 72.18, SD: 13.32. Note that lower values represent lower measurement error. 


! 
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The second factor is the level of aggregation. In the time estimation task, we vary the 
number of activities participants have to assess in terms of time consumption. More аррге- 
gation requires estimates on the three main activities (A, B, C), whereas less aggregation 
requires estimates on the six subsets of activities (A1 through to C2). The third factor we 
vary is the timing of the notification that time estimates will be required. Some participants 
receive prospective notification; they know that time estimates will be asked of them before 
they start their basic tasks. Others receive no notification before they start their basic tasks. 
They are retrospectively notified about the fact that time estimates are required. 


Dependent Variable 


Based on the participants’ percentage estimates of time, we calculate total measure- 
ment error as reported in Panel B of Table 1, to use in our hypotheses tests. Total mea- 
surement error is defined as the sum of the absolute deviations of the estimated time spent 
on an activity versus the actual time for that activity. We report total error rather than mean 
error (as, for example, in Datar and Gupta [1994] or Babad and Balachandran [1993] to 
assure that the measurement error is comparable across the two levels of aggregation as 
Panel B of Table 1 shows. 

In practice two response modes are common when people are surveyed about the time 
they spend on various activities: percentages and absolute time units (Kaplan and Atkinson 
1998). Sometimes these are offered in combination (Kobeissi et al. 1998; Kaplan and 
Atkinson 1998), as, for example, in Prodacapo's Activity Tracker. Because we do not have 
any reason to expect the accuracy of these response modes to be significantly different, we 
introduce a within-subject variation of this factor to test the robustness of our results. 
Specifically, after providing a percentage estimation of the time spent on each activity, 
participants provided their estimates in minutes via an estimate of the total amount of 
minutes worked, which they subsequently divided over the various activities.’ To verify 
the robustness, we recode the minutes-based estimates as percentages by dividing the ab- 
solute estimates for each activity by the total time estimate. Applying the formula of Panel 
B of Table 1 on these recoded figures, we obtain an alternative error for minutes' estimates 
that is comparable to the measurement error on percentage estimates. 


Participants and Procedures 

We recruited 157 undergraduate students taking a management accounting course at a 
large academic institution in the U.K. On average students were 20.4 years old and 90 
percent of them reported having gained some business experience, with a mean of 8.5 
months of experience acquired through internships or part-time jobs. We chose to use 
student subjects as workers because the experiment did not involve or require any specific 





3 This falls within the usual range of number of activities (two to nine) for which time estimates are requested 
of one staff member (Cooper et al. 1992) when designing a costing system. Of course, combined over all staff, 
the costing system can include many more activities. 

? Datar and Gupta (1994) and Babad and Balachandran (1993) ensure comparability of mean error metrics by 
keeping the number of cost cbjects the same across their settings. Since we focus on activity level and compare 
a highly aggregated setting with a setting in which aggregation is reduced, we can only compare the means of 
the total error. 

10 This is consistent with what is done in practice when absolute time estimates are requested. A percentage-based 
response mode ensures that :here is no measurement error on the total units of activity, an assumption that is 
also made by Datar and Gupta (1994). For an absolute response mode, measurement error on the total units of 
time can creep in as an additional problem, which we will explore in more detail later. 
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accounting knowledge (Rose and Wolfe 2000) and the estimation tasks required only a 
limited level of skill (Libby and Lipe 1992; Bonner and Sprinkle 2002). Moreover, in 
practice, any member of an organization can be asked to provide time estimates, irrespective 
of their experience. 

We issued experimental materials via a computer and randomly assigned participants 
to one of the experimental conditions upon entering the computer room. Sessions lasted 
about an hour. The procedures were as follows. In the first part of the experiment, we 
collected the participant’s demographic information. Next, we introduced the case company 
and described all activities in full. To get acquainted with the activities, participants per- 
formed trial examples of machine set-ups, price quotes, and material requisitions immedi- 
ately after we described each activity. In the second part of the experiment, we issued the 
basic task with the 20-task stimuli. Participants could only move on to the next task after 
correctly completing the previous task. Therefore, speed of completion is our only measure of 
performance of the basic task. The computer accurately measured the time spent on each 
of the 20-task stimuli.'? 

Depending on their assigned condition, the notification of the time estimation task was 
presented immediately before or after these 20-task stimuli. In either case, we stressed that 
participants provide time estimates as accurately as possible, as the company required es- 
timates for designing an accurate ABC system.!> Participants were then required to provide 
the time estimates either on the three major activities or on the six sub-activities, first in 
percentages of time spent and next in number of minutes spent on each activity. Their 
confidence in both the percentage as well as the minutes-based estimation was self-assessed 
on a seven-point Likert scale. The experiment ended with a debriefing questionnaire con- 
taining items on task motivation, understanding, and realism, and manipulation checks 
regarding the case materials.!^ 

At the start of the experiment, participants were informed that performance-based pay 
is involved. In order to ensure effort was exerted, participants received a flat wage of £3 
($6) for participation and a bonus of a maximum of £4 ($8) for their performance, 
as measured by both the speed with which they correctly performed the 20-task stimuli as 
well as the accuracy :of their estimates in the time estimation task. This payoff structure 


"| To help students plan their schedules and commit to a time slot for using the computers, students were told that 
it was expected that the task would take slightly less than one hour. Specifying an expected duration may reduce 
variajon in this measure, leading to a reduced likelihood of obtaining results that support variation in duration 
and estimated duration across the experimental groups (Libby and Lipe 1992). 

Each of the 20 task stimuli is provided on one screenshot. The computer measures accurately the time spent on 
each screen. The activities vary in length of time needed to execute them, representing a situation in which it 
would be beneficial to introduce an ABC system. Participants work without a time lirnit in order not to confound 
our results with the effects of time pressure that have been identified in the literature (e.g., Flückiger 1985; 
Zakay 1993; Ariely and Zakay 2001). We test whether participants felt stressed for time in our exit questionnaire. 
Both the model as well as the factors of interest are not significant (all p's 0.23). 

In the exit questionnaire, participants in all cells indicate that they were clear that the data they provided were 
not used for any other purpose. In addition, as we repeatedly state that management requires accurate time 
estimates, they do not deliberately over- or underestimate the time spent on the specific activities as a result of 
gaming behavior (no differences across cells; ANOVA on item for overestimation, all p's > 0.13; ANOVA on 
item for underestimation, all p's > 0.34). 

Participants are not allowed to make notes or communicate. They are cautioned not to discuss the experiment 
with zach other until all the sessions had been run, both for reasons of research validity and maximization of 
their own bonus payment. If participants were to discuss the experiment this would have weakened the power 
of the tests and the likelihood of finding the hypothesized effects especially with regard to the timing of 
notification effect. 


12 
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was revealed only at the time the basic task or the time estimation task was described. A 
debriefing item of self-perceived motivation (on a seven-point scale) suggests on average a 
high motivation (mean = 5.37), with no significant differences among cells (all p’s > 0.17). 
The debriefing questionnaire further does not indicate significant differences among partic- 
ipants related to the time pressure experienced, the perceived purpose of the time estimates, 
and task understanding. 


Manipulation Checks 


With regard to the factor aggregation, an item of the post-questionnaire confirms that 
the number of different activity categories specified under aggregation (three versus six) 
has an effect on the participants’ perception of task categories. In particular, participants 
estimating the time spent over six activities indicated that they had more difficulty in 
apportioning time across task categories as a result of too many task categories! than 
participants estimating the time spent over three activities (Рак амо) = 6.26; p < 0.02; 
mean is 3.83 on seven-point Likert scale for three activities group and 4.54 for six activities 
group). Also the perception of task coherence is consistent with the way we manipulate 
this factor. Specifically, participants who are given a coherent task perceive it as following 
a more logical structure (mean is 5.42 on a seven-point Likert scale) than those assigned 
an incoherent task (mean is 4.40; Е,, = 22.55; p < 0.01). Finally, in case of prospective 
notification, we clearly notify participants about the time estimation task before they start 
their basic task of 20 activities. Under retrospective notification, we only issue this notifi- 
cation after participants have performed these tasks. 


IV. RESULTS 

We first describe the findings of our hypotheses tests. Supplementary analyses then 
explore some additional effects of notification and test the robustness of our results across 
the two response modes. Hypotheses tests use a full-factor ANOVA model on the log of the 
measurement error of the percentage estimation. We use the log of errors to reduce the 
effect of outliers (Waller et al. 1999, 729). In addition, we also report an effect size measure 
for each hypothesis based on the specific contrast estimate within the ANOVA-analyses 
(Buckless and Ravenscroft 1990). Summary statistics of the measurement error and the log 
of this error per experimental cell are reported in Panel A of Table 2. Panel B of Table 2 
reports the full factor ANOVA analyses. Panel C explores the interactions between notifi- 
cation and task coherence, and notification and aggregation in more detail. 


Main Effects 

Panel A of Table 2 suggests that measurement error in a costing system that exhibits 
high aggregation (as six activities are aggregated into three) is lower than under a costing 
system that is less aggregated (as six activities are defined). Panel B of Table 2 provides 
evidence of a strong effect of aggregation (1 percent significance level) on the log of the 





15 Following Vera-Muiioz (199&), we pay participants according to quartiles of ranked performance. For the basic 
task, the 25 percent fastest participants receive a bonus of £2, the following 25 percent £1.3, and the next 25 
percent £0.7; the remaining subjects do not receive a bonus. For the time estimation task, we pay subjects 
according to quartiles of accuracy following an analogous structure (£0—2), using an average measure of accuracy 
in both percentage and minutes estimations. Hence, both tasks are equally rewarding. De facto, we employ the 
quartile divisions on ѕргей and accuracy in every experimental cell to increase the ex post perception of fairness. 
However, we reveal this to the participants only subsequent to the experiment in a debriefing lecture. 

16 Participants were asked to indicate on a seven-point Likert scale ranging from completely disagree to completely 
agree to what extent they agreed with the statement “Тһеге were too many task categories making estimation 
of time allocated across tasks categories difficult.” 
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TABLE 2 
Summary Statistics and Hypotheses Tests 


Panel A: Summary Statistics of the Measurement Error* 

















Retrospective Notification Prospective Notification 
Coherent Incoherent Coherent Incoherent 
Aggregation Task Task Total Aggregation Task Task Total 
30.62 31.92 31.27 24.42 21.67 23.05 
Three (3.28) (3.42) (3.35) Three (3.05) (2.97) (3.01) 
[n = 20] [n - 20] [n = 19] [n = 19] 
33.32 42.24 37.78 35.71 34,91 35.31 
5іх (3.45) (3.69) (3.57) Six . (8.53) (3.50) (3.51) 
[n - 20] [n - 20] [n = 20] [n = 19] 
Total 31.97 37.08 34.53 Total 30.06 28.29 29.18 
(3.37) (3.55) (3.46) (3.29) (3.23) (3.26) 
. Panel! B: Full Factor ANOVA on the Log of the Measurement Error and Hypotheses Tests 
Source of Variation Test Df SS F-value p-value 
Aggrezation (А) НІ 1 5.1509 26.58 0.0001*** 
Тазк соһегепсе (Т) H2 1 0.1597 0.82 0.3655 
Notification (N) H3a 1 1.5249 7.87 0,0057*** 
Notification X Task Coherence (М X Т) H3b 1 0.5683 2.93 0.0889* 
Notification X Aggregation (N X A) H3c 1 0.8102 4.18 0.0426** 
Aggrezation х Task Coherence (A х Т) / 1 0.0652 0.34 0.5627 
Notif. x Ager. X Task Coh. (N X A x T) / 1 0.0048 0.02 0.8750 
Епог 144 28.8754 


Panel С: Detailed Tests of the Interactions with Notification” 


Interaction of notification x task coherence Interaction of notification x aggregation 
37.78 Aggregation: Six 


37.08 (3.57) F: 0.29 (5.59) 
(855) Incoherent Task m СІ 
| Е: 10,14 (<.01***) (3.51) 


F: 3.50 (<.07*) F: 4.93 (<.03**) 








31.97 


















У 3.29) Е: 25.43 (<.01%%) 
(337) F: 0.60 (>.43) ( 
Coherent task 4 1032 65D ed 
28.29 (8:35) 
(323) F: 11.69 (<.01***) 
` Aggregation: Three 
23.05 
| (3.01) 
т = Т з 
"jetrospective Prospective Retrospective Prospective 





*** ** ж Indicate significance levels of 1 percent, 5 percent, and 10 percent, respectively, (based on Type Ш 

sum of squares). 

* This panel contains the means of the measurement error in the percentage estimation, (the log of this 
measurement error, which is used to test the hypotheses), and [the number of participants]. 

> The figure on the left-hand side explores the task coherence X notification interaction in detail. The effects of 
notification (task coherence) are explored under the two levels of task coherence (notification). The figure on 
the right, offers a similar analysis for the aggregation X notification interaction. Comparisons аге таде on the 
basis cf contrast analyses (setting the cells not under consideration to-zero). For each comparison (as indicated 
by arrows) we present the F-value and resulting p-value (two-tailed). 
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measurement error" Consistent with НІ, the effect size of aggregation is positive (b 
= 0.362; t = 5.16, p < 0.01, one-tailed), which means that a higher measurement error is 
made when six activities are defined than when three activities are defined. We are the first 
to empirically document that costing system designers can expect increases in measurement 
error when reducing the level of aggregation of cost pools. Attempts to improve costing 
accuracy by increasing the number of cost pools defined in a costing system should there- 
fore be treated with caution. 

Our ANOVA analysis does not support our hypothesis (H2) that task coherence has an 
effect on the log of the measurement error, as this factor is not significant in Panel B of 
Table 2. While the effect size is positive, it is not significant (b = 0.064; t = 0.91; p = 0.18, 
one-tailed), suggesting that incoherent tasks do not significantly increase the measurement 
error when compared to coherent tasks. The means reported in Panel A of Table 2 suggest 
that measurement error is generally lower when decision makers are prospectively notified 
about the time estimation task (H3a) than when they are retrospectively notified. This factor 
significantly affects the log of the measurement error in Panel B of Table 2. Indeed, the 
size of the effect suggests that prospective notification strongly decreases the measurement 
error (b = —0.197; t = —2.81, p < 0.01, one-tailed). This supports H3a. Presumably 
prospective notification facilitates the encoding of temporal information, because it allows 
participants to allocate mental resources to conscious cognitive timing. 

Note that the factors "aggregation" and “notification” significantly affect participants’ 
confidence in the accuracy of their percentage estimation (as participants indicated on a 
seven-point Likert scale after providing these estimates). Consistent with our predictions, 
participants presented with an aggregated set of activities were more confident in the ac- 
curacy of their estimates (Р (1,149) = 3.83, p < 0.06; mean is 4.80 (resp. 4.48) for the 
group with three (resp. six) activities). Also, people that are prospectively notified have 
higher confidence in the accuracy of the time estimates they provide (Еро 1,149) = 3.62, p 
< 0.06; mean is 4.80 (resp. 4.49) under prospective (resp. retrospective) notification). Al- 
though we do not find support for our second hypothesis that task coherence decreases 
measurement error, an item in the post-questionnaire reveals that participants in incoherent 
tasks had to concentrate more fully when executing activities (Fask (149) = 4.72; p < 0.04; 
mean incoherent is 5.15; mean coherent is 4.63). Incoherent tasks seem to require more 
cognitive effort, as suggested in our hypothesis section. Further analysis of the interaction 
effects (in the next section) shows that task coherence will have an effect on measurement 
error if participants are retrospectively notified. 


Interaction Effects 

Panel B of Table 2 suggests that the interactive effect of notification by task coherence 
is significant. Consistent with H3b, the effect size of this interaction is negative and sig- 
nificant (б = —0.241, t = —1.71, р = 0.04, one tailed), indicating that prospective notifi- 
cation reduces the measurement error more strongly when tasks are incoherent. The results 
in Panel B further suggest a significant interaction of aggregation and notification. The size 
of this effect is positive and significant (b = 0.287, t = 2.04, p = 0.02, one tailed). As 





17 Because of the hypothesized interaction effect with notification, we also check the main effect of aggregation 
for each level of notification. As we will show further in the section “interaction effects,” aggregation is sig- 
nificant for both levels of notification (prospectively notified: F = 25.43; p < 0.01; retrospectively notified: F 
= 4.93, p < 0.03). қ 
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predicted in H3c, it suggests that the effect of prospective notification on reducing mea- 
surement error is smaller when aggregation decreases from three to six activities.'? To 
further disentangle the effects of notification, we test the individual effects of notification 
on the log of the measurement error at each level of task coherence and aggregation (and 
also the effects of task coherence and aggregation at each level of notification), as plotted 
in Panel C of Table 2. In this panel, we again use contrast analyses as this allows us to 
make these specific comparisons, setting the contrast codes for the cells not under consid- 
eration equal to 0. 

The results in Panel C of Table 2 suggest that prospective notification can reduce 
measurement error in the time estimates when the task is incoherent (F = 10.14, p < 0.01), 
but has no effect when tasks are coherent (F = 0.60, p > 0.43). Under retrospective 
notification, the only aid participants can rely on for reconstruction of time duration is their 
unconscious memory process. This works fairly well in coherent task settings, but fails in 
incoherent task settings, where the amount of stimuli and contextual changes disrupt its 
functioning. Therefore, prospective notification is of benefit when tasks are incoherent, but 
is irrelevant in a coherent task setting, where these unconscious memory processes work 
fairly well. Although we do not find a significant main effect of task coherence (H2), Panel 
C indicates that task coherence does affect those participants that are retrospectively notified 
(F = 3.50, p « 0.07). Here, incoherent tasks increase the measurement error. Task coherence 
is insignificant for those that are prospectively notified (F = 0.32, p > 0.57) as they 
presumably rely on a conscious cognitive timer, which is not affected by stimuli changes. 

The results in Panel C of Table 2 further suggest that notifying the employee in advance 
decreases measurement error more strongly in aggregated settings (F — 11.69, p « 0.01). 
When aggregation in the definition of activities decreases (definition of six activities), the 
effect of notification is no longer significant (F = 0.29, p > 0.59). This is consistent with 
our hypothesis (H3c) that even a conscious cognitive timer does not work well under the 
increased complexity of a disaggregated setting, as memory span is too limited to keep 
track of six durations. Note that in contrast with task coherence that is only significant 
when people are retrospectively notified, aggregation has a stronger effect. It remains sig- 
nificant both when people are prospectively notified (F — 25.43; p « 0.01) as well as 
retrospectively notified (F = 4.93, p < 0.03). 


Other Notification Effects 


Given that notification has a strong impact. on reducing measurement error, we explore 
further (1) the possibility of an intrusive notification effect in terms of reduced performance 
in the basic task, and (2) an additional motivation for a notification effect on measurement 
error through increased effort in time estimation. In the “Hypotheses” section we suggest 
a potentially intrusive effect of prospective notification: notified people may perform the 
basic (nontemporal) task more slowly as they devote resources to keeping track of the elapsed 
time. We measure performance in the basic task as the time to complete the total set of 20 
activities. Panel A in Table 3 presents summary statistics for this variable. The full-factor 
ANOVA model with the dependent variable “performance in the basic task” is not signif- 
icant (Кышы = 1.25, р > 0.27), and is therefore not reported in Table 3. The effect of 





18 As mentioned earlier, we performed all hypotheses tests on the log of the measurement error to reduce the 
impact of outliers. However, the Grubb's test detected one significant outlier (p « 0.05) in our sample. АП effects 
stay the same when the untransformed measurement errors are analyzed for the sample without the outlier. 
Analyzing the untransformed errors with the outlier included, only leads to a lower effect size for the interaction 
of aggregation X notification (b — 5.75, t — 1.48, p — 0.07, one-tailed). The effect size for the interaction of 
task coherence X notification (b = —6.88, t = 1.77, p = 0.04, one-tailed) is similar in terms of its p-value. 
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TABLE 3 
Additional Effects of Notification 


Panel A: Summary Statistics of Minutes Spent on the Basic Task and on the Time Estimation 


Task* 
Retrospective Notification Prospective Notification 
Coherent Incoherent Coherent Incoherent 
Aggregation Так Төк Тою] Aggregation _ Task _ Так Total 
19.32 18.02 18.67 17.51 17.43 17.47 
Three {3.60} {3.56} {3.58} Three {3.73} {4.04} {3.88} 
[п = 20] [п = 20] [п = 19] [n = 19] 
16.23 18.38 17.30 18.52 17.75 18.13 
Six {5.10} {5.20} (5.15) Six {6.90} {7.15} {7.02} 
[n = 20] Іп = 20) [п = 20] [п = 19] 
Total 17.78 18.20 17.99 Total 18.01 17.59 17.80 
{4.35} {4.38} {4.36} {5.32} {5.59} {5.45} 
Panel B: Full Factor ANOVA of Effort in the Time Estimation Task 
Source of Variation DE SS F-value p-value 
Aggregation (À) 1 217.4809 37.77 0.0001 *** 
Task coherence (T) 1 0.9047 0.16 0.6924 
Notification (N) 1 46.5678 8.09 0.0051%%% 
Notification х Task Coherence (N х Т) 1 0.6182 0.11 0.7436 
Notification X Aggregation (М X А) 1 24.1754 4.20 0.0422** 
Aggregation х Task Coherence (A х Т) 1 0.0202 0.00 0.9529 
Notif. X Aggr. X Task Coh. (N X A x T) 1 0.1033 0.02 0.8936 
Error 149 858.0306 


жжж жж Indicates significance level of 1 percent and 5 percent, respectively, (based on Type III sum of squares). 
* The table respectively contains means of minutes spent on the basic task, (minutes spent on the estimation 
task), and the [number of participants]. 


notification is also not significant (Резе (1,45, = 0.10, p > 0.76), which implies that pro- 
spectively notified participants perform the basic task as fast as those that are retrospectively 
notified. We do not find an intrusive notification effect on basic task performance in our 
setting. 

A second test explores an additional potential effect of prospective notification, besides 
the direct effect of more mental resources being allocated to cognitive processing of elapsed 
time. Specifically, participants who are prospectively notified might be spending more effort 
on the estimation task than those who are retrospectively notified. Following Libby and Lipe 
(1992), we proxy (duration of) effort by the time spent on the estimation task. Panels A 
and B of Table 3 show that more effort is triggered when participants are prospectively 
notified (Prous (114) = 8.09, p < 0.01). This extra effort, induced by prospective notifi- 
cation, may additionally help to decrease measurement error on top of such notification 
allowing for more mental resources being allocated to the cognitive timer during encoding. 
Our initial results suggest that this may indeed be the case in an incoherent task setting. 





1? Note that reducing aggregation increases the time spent (see Table 3). This effect is not particularly interesting 
since reducing aggregation mechanically should lead to more time spent in estimation, as it takes longer to 
provide estimates for six than for three activities. 
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We compute partial correlations in an incoherent task setting, controlling for time differ- 
ences as a result of aggregation. Both notification as well as effort in time estimation are 
negatively correlated with measurement error (т = —0.384, p < 0.01 and r = —0.204, p 
< 0.08, respectively). 


Response Mode 


A repeated measure test using the log of the estimation errors for the response modes 
minutes and percentages (correlation r = 0.785, p < 0.01) as a within-subjects factor 
indicates that our results are robust to response mode. In particular, there is no main effect 
of response mode on measurement error (F esponse (1,149) = 1.64, p = 0.203), and there are 
no significant interactions with our factors of interest (all p’s > 0.26). This suggests con- 
sistency across response modes. When we run the model using the minutes-based response 
mode separately, all previously identified effects remain significant, with the exception of 
the interaction effect of task coherence and notification (although means still go in the same 
direction). Given that in a “traditional” ABC system estimates in minutes are recalculated 
to percentages to allocate resource cost and that we do not find a significant main effect 
of response mode on measurement error, we conclude that in such costing systems, time 
estimates in minutes and in percentages are equally valuable in terms of accurately allo- 
cating the resource cost. | 

Two points warrant attention here. First, our test for self-perceived confidence across 
estimation response modes yields a significant effect of response mode (Fresponse (1,149) 
= 15.39, p < 0.01). The means suggest that participants have greater confidence in their 
percentage estimation (mean: 4.64 on a seven-point Likert scale) than in their minutes- 
based estimation (mean: 4.37). Second, part of the argument for the superiority of Time- 
Driven ABC over traditional ABC (Kaplan and Anderson 2004) is based on the idea that 
the minutes-based response mode is superior to the percentage-based response mode as the 
former allows that one allocate only the practical capacity cost, rather than the full capacity 
cost. Since percentages add up to 100 and few people report that a significant percentage 
of their time is idle, Kaplan and Anderson (2004) consider a direct estimate in minutes 
superior. Our results, however, suggest that the minutes-based response mode is associated 
with an important overestimation bias: more than 77 percent of our participants consistently 
overestimate the time spent on all activities. The average level of overestimation is about 
6.64 minutes (about 37 percent), which is significantly different from zero (t = 5.01, p 
< 0.01), and is equally high for all experimental cells (all p’s not significant). This over- 
estimation bias is likely to undo the intended effect of the minutes-based response mode 
on the allocation of capacity in Time-Driven ABC. 


V. CONCLUSIONS 

We use an experimental setting to study the determinants of measurement error in time- 
driven costing. Our results are as follows. First, we find that there exists an important trade- 
off between aggregation and measurement error: reducing aggregation leads to increased 
measurement error. This trade-off needs to be carefully considered when making costing 
system design choices. Second, we show that prospective notification can reduce measure- 
ment error. This does not come at the cost of worse performance on the main task, and the 
effect is larger in more aggregate settings. When aggregation is reduced, the task of pro- 
viding time estimates becomes increasingly complex due to a limited memory span. There- 
fore, even a conscious timer has difficulty to keep track of time in such setting. 
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Although we do not find a main effect of task coherence, it plays a role by interacting 
with notification; prospective notification reduces measurement error in the time estimates 
when tasks are incoherent, but not when tasks are coherent. We attribute this difference to 
the contextual and stimuli changes in incoherent settings that disturb the unconscious mem- 
ory processes used when participants are retrospectively notified. Hence, prospective noti- 
fication helps to reduce measurement error in incoherent settings. Conversely, unconscious 
memory processes work fairly well given coherent tasks, rendering prospective notification 
less important. 

Third, we document that the minutes-based response mode is associated with a large 
overestimation bias, highlighting the need for caution in the use of Time-Driven ABC. 
Time-Driven ABC advocates argue that a minutes-based response mode is superior to one 
in percentages as the former requires that one allocate only the practical capacity cost, 
rather than the full capacity cost (Kaplan and Anderson 2004). Indeed, when submitting 
estimates in percentages, few employees tend to report a percentage of their time is spent 
idle. However, the presence of a large overestimation bias in the minutes’ estimation is 
likely to undo the intended benefit of moving away from a percentage-based response mode. 

Our results have direct implications for activity-based costing practice. Service-based 
economies rely heavily on time estimation in their cost allocations, with many areas such 
as billing, tendering, and project accounting tracking activities’ time estimates. Given the 
extent to which time estimates are used, decision makers who use the figures produced by 
costing systems should be aware of the extent of measurement error that impacts the ac- 
curacy of the costing figures so that they avoid making flawed decisions. Our results also 
highlight the need for costing system designers to find ways to reduce the probability of 
such error in a costing system’s design, and offer several tools that can be used toward this 
end. For example, as the highest error in time estimates is incurred when tasks are inco- 
herent and activities are disaggregated, these cases would benefit most in terms of increased 
accuracy from an investment in an automatic on-line measurement system. 

Our study suggests several avenues for future research. First, it would be worth ex- 
ploring whether our results generalize to alternative tasks and experience levels. Following 
Brown (1985), who finds that inaccuracy in time estimates increases when the basic task 
becomes more demanding, we speculate that measurement error may become more severe 
when we use tasks that are more memory-processing-intensive than our simple production 
and clerical tasks. In contrast, measurement error is likely to decrease with experience in 
the basic task. Extensive practice permits some complex operations to occur with minimal 
mental capacity (Libby and Lipe 1992), freeing capacity for the time estimation task.?? 

Second, here, we deliberately abstract away from gaming in the experiment by re- 
warding participants on accuracy of their time estimates. Future research that includes the 
gaming behavior of participants when other objectives for the use of the cost data are 
introduced (such as that described in Merchant and Shields [1993], for example) can use 
our results as a gaming-free benchmark of achievable accuracy levels when maximum 
accuracy is the only underlying objective. Finally, the new Time-Driven ABC approach as 
advocated by Kaplan and Anderson (2004) suggests that estimates rely on informed man- 
agers’ time estimates rather than on employee surveys. Anecdotal evidence by Cooper et 
al. (1992) suggests that managers also make errors in estimating the time that employees 





? However, experience in the time estimation task itself is unlikely to change our results. Hasher and Zacks (1979) 
show that memory processes that keep track of time are innate and therefore unlikely to record any developmental 
trends. 
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spend on various activities. It would be interesting to explore how the accuracy of managers’ 
estimates compares to employees’ estimates. 
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ABSTRACT: We document that accrual-based earnings management increased stead- 
ily from 1987 unti! the passage of the Sarbanes-Oxley Act (SOX) in 2002, followed by 
a significant decline after the passage of SOX. Conversely, the level of real earnings 
management activities declined prior to SOX and increased significantly after the pas- 
sage of SOX, suggesting that firms switched from accrual-based to real earnings man- 
agement methods after the passage of SOX. We also document that the accrual-based 
earnings management activities were particularly high in the period immediately pre- 
ceding SOX. Consistent with these results, we find that firms that just achieved im- 
portant earnings benchmarks used less accruals and more real earnings management 
after SOX when compared to similar firms before SOX. In addition, our analysis pro- 
vides evidence that the increases in accrual-based earnings management in the period 
preceding SOX were concurrent with increases in equity-based compensation. Our 
results suggest that stock-option components provide a differential set of incentives 
with regard to accrual-based earnings management. We document that while new 
options granted during the current period are negatively associated with income- 
increasing accrual-based earnings management, unexercised options are positively as- 
sociated with income-increasing accrual-based earnings management. 
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I. INTRODUCTION 

T= recent wave of corporate governance failures has raised concerns about the in- 

tegrity of the accounting information provided to investors and resulted in a drop in 

investor confidence (Jain et al. 2003; Jain and Rezaee 2006; Rezaee 2004). These 
failures were highly publicized and ultimately led to the passage of the Sarbanes-Oxley 
Act (SOX, July 30, 2002). The changes mandated by SOX were extensive, with President 
George W. Bush commenting that this Act constitutes "the most far-reaching reforms of 
American business practices since the time of Franklin D. Roosevelt.” ! Similarly, the head 
of the AICPA commented that SOX “contains some of the most far-reaching changes that 
Congress has ever introduced to the business world"? including an unprecedented shift in 
the regulation of corporate governance from the states to the federal government. 

Although SOX proposed sweeping changes, the scope of the events that led to the 
passage of the Act and the consequences of the resulting regulatory changes have yet to 
be systematically studied. Specifically, it is unclear whether there really was a widespread 
breakdown of the reliability of financial reporting prior to the passage of SOX or whether 
the highly publicized scandals were isolated instances of individuals engaging in blatant fi- 
nancial manipulations. If it were the former, then how did the passage of SOX affect firms’ 
financial reporting practices? Moreover, some argue that these frauds occurred after 70 
years of ever-increasing securities regulation, suggesting that more regulation may not be 
the answer (Ribstein 2002). 

We investigate the prevalence of both accrual-based and real earnings management 
activities in the period leading to the passage of SOX and in the period following the 
passage of SOX. Our primary motivation for conducting this analysis is to investigate 
whether the period leading to the passage of SOX was characterized by a widespread 
increase in earnings management rather than by a few highly publicized events, and whether 
the passage of SOX resulted in a reduction in earnings management. 

We carry out our investigation by dividing the sample period into two time periods: 
the period prior to the passage of SOX (the pre-SOX period: 1987 through 2001), and the 
period after the passage of SOX (the post-SOX period: 2002 through 2005). We further 
subdivide the pre-SOX period into two subperiods: the period prior to the major corporate 
scandals (the pre-SCA period: 1987 through 1999) and the period immediately preceding 
the passage of SOX when the major scandals occurred (the SCA period: 2000 and 2001). 

We document that the pre-SOX period was characterized by increasing accrual-based 
earnings management, culminating in even larger increases in the SCA period, but declining 
real earnings management. We also document that the increase in accrual-based earnings 
management in the SCA period was associated with a contemporaneous increase in option- 
based compensation. However, option-based compensation exhibits two opposing incentives 
with respect to current stock prices (and thus earnings management). On the one hand, 
managers have an incentive to lower the current stock price around stock option award 
(e.g., Yermack 1997; Aboody and Kasznik 2000). On the other hand, for unexercised op- 
tions (excluding new option grants), managers have an incentive to increase current stock 
prices and, hence, to manage earnings upward. To capture these two effects, we partition 
overall options held at the end of the year into unexercised options (excluding new options 


! Bumiller (2002). 

? Melancon (2002). 

? Traditionally, the federal government has focused on regulating disclosure, public trading, and antitrust, while 
: reguleting corporate governance has been the focus of the states. 


The Accounting Review, May 2008 


Real апа Accrual-Based Earnings Management : 759 


grants), new options granted in the current period, and exercisable vested options. Consis- 
tent with the notion that these components provide a differential set of incentives, we find 
that while new options granted during the current period are negatively associated with 
income-increasing discretionary accruals, unexercised options are positively associated 
with income-increasing discretionary accruals. However, consistent with Cheng and 
Warfield (2005), we do not find a significant association between accrual-based earnings 
management and exercisable vested options. Furthermore, we document that the relation 
between income-increasing discretionary accruals and unexercised options (excluding new 
option grants) declined in the post-SOX period. To the best of our knowledge, we are the 
first to document this evidence empirically. 

Following the passage of SOX accrual-based earnings management declined signifi- 
cantly, while real earnings management increased significantly. At the same time, option- 
based compensation decreased. Consistent with the results of a recent survey by Graham 
et al. (2005), this suggests that firms switched to managing earnings using real methods, 
possibly because these techniques, while more costly, are likely to be harder to detect. 

In additional analyses, we examine both the pre-SOX and post-SOX accrual-based and 
real earnings management activities for a subset of firms that are more likely to have 
managed earnings (we refer to these firms as the SUSPECT firms). Specifically, we examine 
three incentives for managing earnings, namely, meeting or beating last year's earnings, 
meeting or beating the consensus analysts' forecast and avoiding reporting losses. We focus 
on these incentives because Graham et al. (2005) document that these specific motives are 
among the most important reasons for earnings management behavior. 

Consistent with our full sample results, we find that both before and after SOX, SUS- 
PECT firms had significantly higher discretionary accruals when compared to firms that 
either just missed those benchmarks or firms that were not close to either making or miss- 
ing those benchmarks. However, these SUSPECT firms used significantly less income- 
increasing accrual-management after SOX when compared to firms in similar circumstances 
before SOX. An analysis of the real earnings management behavior of these firms indicates 
that the SUSPECT firms had significantly higher real earnings management activities after 
SOX when compared to the firms in similar circumstances prior to SOX. 

Our results contribute to the current debate on the pervasiveness of earnings manage- 
ment prior to the passage of SOX, and the impact of SOX on such behavior. While we find 
an increase in accrual-based earnings management prior to SOX, our evidence suggests that 
firms are likely to have switched to earnings-management techniques that, while likely to 
be more costly to shareholders, are harder to detect. This evidence forms an important 
consideration in the debate on the costs and benefits of the new regulation. 

The remainder of the paper proceeds as follows. Section П provides a discussion of 
the research questions and hypotheses. Section III discusses the empirical methodology, 
including the data and sample selection and the various measures of earnings management 
used in the study. The tests and results are discussed in Section IV, and Section V concludes. 


II. MOTIVATION, RESEARCH QUESTIONS, AND HYPOTHESES 
In a recent commentary, U.S. Treasury Secretary Henry Paulson emphasized the im- 
portance of strong capital markets, and pointed out that capital markets rely on trust and 
that trust is based on financial information presumed to be accurate and to reflect economic 
reality.* The series of corporate scandals occurring in 2000—2001 eroded that trust іп fi- 
nancial reports. Indeed, one of the main objectives of SOX was to restore the integrity of 





* Paulson (2007). 
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financial statements by curbing earnings management and accounting fraud. Therefore, the 
extent of earnings management prior to SOX and the effect of SOX on earnings manage- 
ment is an important research topic. 

The primary purpose of this paper is to examine the extent of earnings management 
in the period leading to the scandals and prior to SOX, and the changes in such activities 
after the passage of SOX.° Our examination of changes in firms’ earnings management 
activities is motivated in part by the literature documenting that managerial propensity to 
manage earnings and to avoid negative earnings surprises has increased significantly over 
time (e.g., Brown 2001; Bartov et. al. 2002; Lopez and Rees 2001; Matsumoto 2002; Brown 
and Caylor 2005). Our main objective is to examine whether the degree of earnings man- 
agement increased over time and reached a zenith in the period surrounding the corporate 
accounting scandals, and declined after the passage of SOX. 

Consistent with the literature, we examine earnings management activities using dis- 
cretionary accruals. However, in addition to using accrual-based accounting estimates and 
methods, firms are likely to employ real operational activities to manipulate earnings 
numbers as well (e.g., Healy and Wahlen 1999; Dechow and Skinner 2000). In fact, in their 
survev Graham et al. (2005) report the following:® 


[W]e find strong evidence that managers take real economic actions to maintain ac- 
counting appearances. In particular, 80% of survey participants report that they would 
decrease discretionary spending on R&D, advertising, and maintenance to meet an 
earnings target. More than half (55.396) state that they would delay starting a new 
project to meet an earnings target, even if such a delay entailed a small sacrifice in 
value. 


Thus, to provide a more complete study of the trends in earnings management activities in 
the periods before and after SOX, we also examine real earnings management activities 
over the sample period. 

Next, we examine possible explanations for any changes in earnings management ac- 
tivities over the sample period. We focus on the hypothesis that managers' choices of 
accounting practices are influenced by the impact of these accounting methods on their 
compensation. Managers with higher stock- and option-based compensation are more sen- 
sitive to short-term stock prices, and can use their discretion to affect reported earnings if 
capital markets have difficulty detecting earnings management (see Fields et al. [2001] for 
a discussion on the pricing of earnings management.) 


5 Ша related study, Lobo and Zhou (2006) investigate whether the SOX mandate that financial statements be 
certified by firms’ CEOs and CFOs resulted in an increase in the conservatism in financial reporting, and find 
evidenze of greater conservatism in reported earnings. 

In a recent working paper, Zang (2006) investigates whether managers use real and accrual manipulations in 
managing earnings as substitutes. Based on a model she develops, she provides evidence consistent with man- 
agers using real and accrual manipulations as substitutes. 

For instance, Coffee (2003) asserts that the increase in stock-based executive compensation created an environ- 
ment where managers became very sensitive to short-term stock performance. Greenspan (2002) opines that 
"the highly desirable spread of shareholding and options among business managers perversely created incentives 
to artificially inflate earnings to keep stock prices high and rising." Fuller and Jensen (2002, 42) also state that 
“Га|в stock options became an increasing part of executive compensation, and managers who made great fortunes 
on options became the stuff of legends, the preservation or enhancement of short-term stock prices became a 
personal (and damaging) priority for many CEOs and CFOs. High share prices and earnings multiples stoked 
already amply endowed managerial egos, and management teams proved reluctant to undermine their own stature 
by surrendering hard won records of quarter-over-quarter earnings growth.” 
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Prior studies (e.g., Cheng and Warfield 2005; Bergstresser and Philippon 2006) provide 
evidence suggesting that equity incentives derived from stock-option compensation are pos- 
itively associated with managements’ likelihood to engage in accrual-based earnings man- 
agement activities. However, Johnson et al. (2005) conclude that only unrestricted stock 
holdings are associated with the occurrence of accounting fraud; the stock option grants 
are not. Further, Erickson et al. (2006) find no consistent evidence that executive equity 
incentives are associated with fraud. 

In addition to equity-based compensation, executives are also rewarded based on ex- 
plicit bonus-linked targets for reported income. Healy (1985) presents evidence that the 
accruals policies of managers are related to the nonlinear incentives inherent in their bonus 
contracts. Therefore, we investigate whether earnings-based compensation contracts are 
associated with earnings management. 

Our focus on the compensation structure is motivated by the current debate whether 
option-based compensation and bonus grants are associated with earnings management. 
Further, there has been a significant increase in the grant of stock options in the past decade. 
We examine whether those increases (prior to SOX) and decreases (after SOX) are related 
to the level of earnings management during that period. 

Specifically, our hypothesis that managers behave opportunistically due to 
compensation-related incentives has two empirical predictions. First, changes in reported 
earnings are affected by changes in the compensation and incentives of managers. Second, 
even after controlling for managerial incentives, earnings management would decline after 
the passage of SOX, either because of the sanctions imposed on managers by SOX or 
because of the adverse publicity and legal costs imposed on executives and firms who were 
accused of questionable or even fraudulent reporting practices. 

Our final objective is to investigate whether after the passage of SOX corporations 
replaced some accrual-based earnings management with real earnings management, which 
is not only likely to be harder to detect, but also likely to be more costly to the firm 
(Graham et al. 2005).% We based this expectation on the premise that after the passage of 
SOX accrual manipulations were more likely to draw auditors' or regulators' scrutiny than 
real earnings management. If firms were more wary after the passage of SOX, then they 
would be more likely to substitute real earnings management for accrual-based earnings 
management after SOX. This conjecture is also suggested by Graham et al. (2005): 


[W]e acknowledge that the aftermath of accounting scandals at Enron and WorldCom 
and the certification requirements imposed by the Sarbanes-Oxley Act may have 
changed managers' preferences for the mix between taking accounting versus real ac- 
tions to manage earnings. 


Given the above argument, investigating the trends in both real and accrual-based earn- 
ings management after SOX is important. Evidence of a decline in one type of earnings 
management may lead one to conclude that such activities have decreased in response to 
regulators or other events, when in fact a substitution of one earnings management method 
for another has occurred. We thus hypothesize and test whether the level of real earnings 
management increased after the passage of SOX, i.e., whether firms substituted between 





* In their survey, Graham et al. (2005, 66) report: "Managers candidly admit that they would take real economic 
actions such as delaying maintenance or advertising expenditure, and would even give up positive NPV projects, 
to meet short-term earnings benchmarks." 
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real and accrual-based methods after SOX. The next section discusses the empirical meth- 
odology employed in the study. 


Ш. EMPIRICAL METHODOLOGY 
Data and Sample Description 


We collect our sample from the Compustat annual industrial and research files for the 
period 1987—2005. We restrict our sample to all nonfinancial firms with available data, and 
require at least eight observations in each two-digit SIC grouping per year. Further, we re- 
quire that each firm-year observation has the data necessary to calculate the discretionary 
accruals metrics and real earnings management proxies we employ in our analysis. This 
restriction likely introduces a survivorship bias, biasing the sample toward larger and more 
successful firms. However, we expect that this bias will reduce the variation in our earnings 
management metric, resulting in a more conservative test of our research questions. 

Following Collins and Hribar (2002), we use cash flows from operations obtained from 
the Statement of Cash Flows reported under the Statement of Financial Accounting Stan- 
dards No. 95 (SFAS No. 95, FASB 1987)? The sample period of 1987—2005 permits us 
to use SFAS No. 95 statement of cash flow data to estimate accruals, rather than a balance 
sheet approach. 

The sample obtained from Compustat consists of 8,157 firms representing 87,217 
firm-year observations. To test the compensation hypothesis, we use data from 
ExecuComp, which is available only from 1992 onward. Thus, merging the full sample 
with ExecuComp results in a second (and smaller) sample consisting of 2,018 firms and 
31,668 firm-year observations (the ExecuComp sample) for the 1992 through 2005 period. 


Event Periods 


We focus in our analysis on earnings management across two main time periods—the 
pre-SOX period (further classified into the pre-SCA and the SCA periods), and the post- 
SOX period. The pre-SOX period extends from 1987 through 2001, and the post-SOX 
period extends from 2002 through the end of 2005. Within the pre-SOX period, we classify 
the регод from 1987 through 1999 as the pre-SCA period, and the period from 2000 
through 2001 as the SCA period (i.e., the period that purportedly lead to the passage of 
SOX).'* Figure 1 depicts these different time periods analyzed.!! 





9 SFAS No. 95 requires firms to present a statement of cash flows for fiscal years ending after July 15, 1988. 
Some firms early-adopted SFAS No. 95, so our sample begins in 1987. 

10 We acknowledge that the subdivision into the pre-SCA and SCA periods may induce hindsight bias into the 
analysis. We thus repeat our analysis by only dividing the entire sample period into the pre-SOX and the post- 
SOX periods. Our conclusions on earnings management activities before and after SOX are unchanged and 
become stronger. We do not report these results in the paper for the sake of brevity, but will provide them upon 
request. 

11 The use of annual data determines how we subdivide the sample period to some extent. Although some scandals 
took place in the beginning of 2002, we include 2002 in the post-SOX period, since SOX was passed in 2002. 
Also, even though the most public phase of the scandals began with Enron in 2001, we include year 2000 in 
the SCA pericd since some frauds also occurred in 2000 (e.g., Xerox). Further, as a robustness check, we also 
repeat our analysis using quarterly data and subdivide the sample period using the "Corporate Scandal Sheet" 
developed by Forbes (2002). Specifically, we define the SCA period as extending from Q3, 2001 through Q2, 
2002, and the post-SOX period as extending from Q3, 2002 onward. Our main conclusions remain unchanged, 
which provides added confidence in the results obtained using annual data. Finally, as suggested by the referee 
we repeat all analyses by defining the post-SOX period as the years 2003 through 2005 and this did not materially 
alter any of our reported results. 
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FIGURE 1 
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Earnings Management Metrics 
Accrual-Based Earnings Management 

We use a cross-sectional model of discretionary accruals, where for each year we 
estimate the model for every industry classified by its two-digit SIC code. Thus, our ap- 
proach partially controls for industry-wide changes in economic conditions that affect total 
accruals while allowing the coefficients to vary across time (e.g., Kasznik 1999; DeFond 
and Jiambalvo 1994).'? 

Our primary model is the modified cross-sectional Jones model (Jones 1991) as de- 
scribed in Dechow et al. (1995).? The modified Jones model is estimated for each two- 
digit SIC-year grouping as follows: 


ТА, 1 AREY, PPE, 
> ШИЕ с ык RU. RD ые. ELLE фы. 1 
Авзеів, |0 Аѕѕеїѕ, Assets;,; — ^ Assets; , би (0 


where, for fiscal year t and firm i, TA represents total accruals defined as: 


ТА, = ЕВХІ, — CFO,, where EBXI is the earnings before extraordinary items and 
discontinued operations (annual Compustat data item 123) and CFO is the 
operating cash flows (from continuing operations) taken from the statement 
of cash flows (annual Compustat data item 308 — annual Compustat data 
item 124); 

Assets; ., = total assets (annual Compustat data item 6); 
АКЕУ, = change in revenues (annual Compustat data item 12) from the preceding 
year; and 


1? We obtain qualitatively the same results when we use a time-series approach that assumes temporal stationarity 
of the parameters for each firm. 

13 Caveat: Various studies in the literature raise the concern that discretionary accruals measured using the Jones 
model might be capturing nondiscretionary components and these errors in discretionary accruals are likely to 
be correlated with stock prices and performance measures in general. While this concern is valid and we 
acknowledge this limitation in measuring discretionary accruals, note that we use discretionary accruals as a 
dependent variable and not as an explanatory variable. If indeed discretionary accruals are measured with error, 
then the only consequence in our case will be a lower explanatory power of the model, i.e., we will obtain lower 
R?s. Otherwise, using discretionary accruals measured using the Jones model as a dependent variable is not 
likely to introduce any bias in our results. 
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PPE,, = gross value of property, plant, and equipment (annual Compustat data item 
TX: 


The coefficient estimates from Equation (1) are used to estimate the firm-specific nor- 
mal accruals (МА,) for our sample firms: 


p l p g (AREV, - ААҚ) PPE, 


WAS кт. LI. 
"o UU Assets, _, Assets; ,., ? Assets, 1 


(2) 


where AAR,, is the change in accounts receivable (annual Compustat data item 2) from the 
preceding year. Following the methodology used in the literature, we estimate the industry- 
specific regressions using the change in reported revenues, implicitly assuming no discre- 
tionarv choices with respect to revenue recognition. However, while computing the normal 
accruals, we adjust the reported revenues of the sample firms for the change in accounts 
receivable to capture any potential accounting discretion arising from credit sales. Our 
measure of discretionary accruals is the difference between total accruals and the fitted 
normal accruals, defined as РА, = (TA,/Assets, 1) — NA,. 

In contrast to studies that focus on a specific corporate event, our analysis using the 
full sample is conducted in calendar time. Consequently, because accruals reverse over time 
and we cannot condition the analysis on events that are hypothesized to provide managers 
with incentives to manage reported earnings in any given direction (e.g., inflate reported 
earnings) we compute the absolute value of discretionary accruals to proxy for earnings 
management and refer to it as ABS. РА throughout the analysis.!^ In contrast, our test of 
the SUSPECT firms (that is, firms that were just able to meet or beat earnings benchmarks) 
is based on a directional test. 

In our robustness tests, we used two alternative measures of discretioriary accruals. In 
one alternative measure we estimated the following in the first stage: 


TA, 1 (AREV, — ААК) PPE, 


=k + REUS ge 3 
Assets,,., — Аѕѕеіѕ, | № Assets; 1 ? Assets; , — ^ 9) 


Using the coefficient estimates obtained from Equation (3), we calculated the level of 
normal accruals (NA,,) as a percent of lagged total assets. We also repeat our tests by using 
a measure based on the performance-matched discretionary accruals advanced in Kothari 
et al. (2005). As suggested by Kothari et al. (2005), we match each firm-year observation 
with another from the same two-digit SIC code and year with the closest return on assets 
in the current year, ROA, (net income divided by total аѕѕеїѕ).!5 Our results using these 
alternate measures of accruals are consistent with those reported in the paper. 


Real Earnings Management 

We rely on prior studies to develop our proxies for real earnings management. As in 
Roychowdhury (2006) we consider the abnormal levels of cash flow from operations (CFO), 
discretionary expenses and production costs to study the level of real activities manipula- 
tions. Subsequent studies, such as Zang (2006) and Gunny (2005), provide evidence of the 


14 We repeat our analysis using the square of discretionary accruals and the results are somewhat stronger. Although 
the squared discretionary accruals have more desirable distributional properties, we report the results using the 
absolute values of discretionary accruals to allow comparison with other research. 

135 We also carry out performance matching based ‘on two-digit SIC code, year, and ROA (both current ROA and 
lagged ROA) and obtain results similar to those reported in the paper. 
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construct validity of these proxies. We focus on three manipulation methods and their 
impact on the above three variables: 


: 1. Acceleration of the timing of sales through increased price discounts or more le- 
nient credit terms. Such discounts and lenient credit terms will temporarily increase 
sales volumes, but these are likely to disappear once the firm reverts to old prices. 
The additional sales will boost current period earnings, assuming the margins are 
positive. However, both price discounts and more lenient credit terms will result in 
lower cash flows in the current period. 

2. Reporting of lower cost of goods sold through increased production. Managers can 
increase production more than necessary in order to increase earnings. When man- 
agers produce more units, they can spread the fixed overhead costs over a larger 
number of units, thus lowering fixed costs per unit. As long as the reduction in 
fixed costs per unit is not offset by any increase in marginal cost per unit, total 
cost per unit declines. This decreases reported cost of goods sold (COGS) and the 
firm can report higher operating margins. However, the firm will still incur other 
production and holding costs that will lead to higher annual production costs rel- 
ative to sales, and lower cash flows from operations given sales levels. 

3. Decreases in discretionary expenses that include advertising expense, research and 
development, and SG&A expenses. Reducing such expenses will boost current 
period earnings. It could also lead to higher current period cash flows (at the risk 
of lower future cash flows) if the firm generally paid for such expenses in cash. 


We first generate the normal levels of CFO, discretionary expenses, and production 
costs using the model developed by Dechow et al. (1998) as implemented in Roychowdhury 
(2006). We express normal CFO as a linear function of sales and change in sales. To 
estimate this model, we run the following cross-sectional regression for each industry and 
year: 





CFO, . 1 Sales; ASales,, 4 
Assets;,-; “Авзеі,1 Assets;,., 2 Assets;,, 


Eir (4) 


Abnormal CFO is actual CFO minus the normal level of CFO calculated using the 
estimated coefficient from Equation (4). 

Production costs are defined as the sum of COGS and change in inventory during the 
year. We model COGS as a linear function of contemporaneous sales: 


COGS; 1 Sales;, 
E = + Ж + Ep 5 
Assets; а bs Ав8615,, ., № Assets, s ©) 


i-i 





Next, we model inventory growth by the following: 


AINV, 1 ASales, ASales, ,_ 
-i S LL H dk T + , 6 
Assets,,, V ASsets;, 1 Assets, , ° Asset$j, р — (6 
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Using Equations (5) and (6), we estimate the normal level of production costs as: 


Si ASales; ASales,,.. 
Prod, _ АБ ЖЕН Serica eae — ——À kk, 1 4 £g. (7) 
Assets; 1 Assets; 1 Assets, | Assets; 1 Assets; 7 
We model the normal level of discretionary expenses as: 
DiscExp, 1 Sales, 
av dh chi е (8) 
Assets; | Assets, | Assets; | 


Modeling discretionary expenses as a function of current sales creates a mechanical problem 
if firms manage sales upward to increase reported earnings in a certain year, resulting in 
significantly lower residuals from running a regression as derived in Equation (8). To ad- 
dress this issue, we model discretionary expenses as a function of lagged sales and estimate 
the following model to derive ‘normal’ levels of discretionary expenses: 


DiscExp, 1 Sales; _ 
Pu = К, F k, il + Eir (9) 
Авзеі р ` ASSELS; p1 Ав5е15;, 1 


In the above equations CFO is cash flow from operations in period t (Compustat data 
item 308 — annual Compustat data item 124); Prod represents the production costs in period 
t, defined as the sum of COGS (annual Compustat data item 41) and the change in inven- 
tories (annual Compustat data item 3); and DiscExp represents the discretionary expendi- 
tures in period 2, defined as the sum of advertising expenses (annual Compustat data item 
45), R&D expenses (annual Compustat data item 46),!6 and SG&A (annual Compustat data 
item 139). The abnormal CFO (R_CFO), abnormal production costs (R_PROD) and ab- 
normal discretionary expenses (R_DISX) are computed as the difference between the actual 
values and the normal levels predicted from Equations (4), (7), and (9). We use these three 
variables as proxies for real earnings management. 

Given sales levels, firms that manage earnings upward are likely to have one or all of 
these: unusually low cash flow from operations, and/or unusually low discretionary ex- 
penses, and/or unusually high production costs. In order to capture the effects of real 
earnings management through all these three variables in a comprehensive measure, we 
compute a single variable by combining the three individual real earnings management 
variables. Specifically, we compute RM. .PROXY as the sum of the standardized variables, 
R_CFO, R .PROD, and R_DISX. However, we acknowledge that the three individual var- 
iables have different implications for earnings that may dilute any results using RM. PROXY 
alone. We thus report results corresponding to the single real earnings management proxy 
(RM_PROXY) as well as the three individual real earnings management proxies (R_CFO, 
R_PROD, and R_DISX). 


IV. TESTS AND RESULTS 
Descriptive Statistics: Earnings Management 
We begin with an exploratory analysis of the trends over time in the various earnings 
management metrics. Table 1, Panel A provides summary statistics of the full sample, while 


16 As long as SG&A is available, advertising expenses and R&D are set to zero if they are missing. 
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Panel A: Full Sample, 1987--2005 (n = 87,217) 


Total Assets 
Market Capitalization 
Sales 

Growth of Sales 
OC (Days) 
Leverage 
Market-to-Book 
Total Accruals 
DA 

Роѕійуе РА 
Negative РА 
ABS_DA 
R_CFO 
R..PROD 
R_DISX 
RM_PROXY 


Panel В: ExecuComp Sample, 1992-2005 (n = 31,668) 


Total Assets 
Market Capitalization 
Sales 

Growth of Sales 
OC (Days) 
Leverage 
Market-to-Book 
Total Accruals 

DA 

Positive..DA 
Negative..DA 
ABS..DA 

R..CFO 

R.PROD 

R..DISX 
RM..PROXY 
BONUS (96) 
BONUS (%) 
EX..OPTIONS (96) 
UN..OPTIONS (90) 
GRNT..OPTION (96) 
OWNER (96) 


TABLE 1 
Descriptive Statistics 
25th 
Percentile Mean Median 
17.54 1401.43 89.02 
15.08 1616.11 76.71 
17.05 1396.32 94.70 
—0.04 0.13 0.08 
79.15 142.56 124.05 
0.04 0.41 0.21 
1.11 4.94 1.92 
-0.12 -0.10 -0.06 
-0.05 0.00 0.00 
0.02 0.09 0.06 
—0.03 —0.05 —0.02 
0.03 0.11 0.06 
—0.06 —0.02 0.01 
—0.17 —0.06 0.04 
—0.09 0.08 0.01 
—0.08 0.01 —0.01 
334.88 4232.66 849.40 
388.27 5491.55 978.67 
331.89 4025.76 895.94 
0.01 0.18 0.09 
72.49 124.69 111.27 
0.05 0.22 0.20 
1.63 4.70 2.48 
—0.10 —0.07 —0.06 
—0.05 —0.01 —0.01 
0.00 0.03 0.00 
—0.05 -0.04 —0.01 
0.01 0.07 _ 0.04 
—0.00 0.05 0.05 
—0.17 —0.05 —0.04 
—0.10 0.01 0.00 
—0.06 0.00 0.00 
0.04 0.16 0.14 
60.00 454.04 219.32 
0.312 0.745 0.432 
0.072 0.212 0.102 
0.032 0.129 0.049 
0.764 5.191 1.067 


767 
75th Standard 
Percentile Deviation 
438.68 8815 
441.13 11855.55 
492.98 7555.65 
0.25 0.49 
186.01 90,89 
0.39 0.26 
3.48 6.17 
—0.001 0.25 
0.05 0.20 
0.11 0.09 
—0.01 0.18 
0.12 0.17 
0.08 0.35 
0.06 0.31 
0.18 0.58 
0.06 0.35 
2611.80 19038.10 
3280.46 20283.20 
2678.90 13039.01 
0.22 0.76 
160.10 73.61 
0.33 0.20 
4.04 6.45 
—0.02 0.12 
0.03 0.11 
0.03 0.06 
—0.00 0.08 
0.08 0.09 
0.11 0.15 
0.05 0.28 
0.12 0.15 
0.06 0.16 
0.25 0.15 
526.80 821.30 
0.874 0.857 
0.347 0.431 
0.128 0.304 
3.057 1.067 


(continued on next page) 
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TABLE 1 (continued) 


Variable Definitions: 
Total Assets = annual Compustat data item 6; 
Market Capitalization = the price per share (annual Compustat data item 199) times the number of shares 
outstanding (annual Compustat data item 25); 
Sales = annual Compustat data item 12; 
Growth of Sales = the change in sales divided by lagged sales; 
Total Accruals = the difference between operating cash flows (annual Compustat data item 308), 
adjusted for extraordinary items and discontinued operations (annual Compustat data 
item 124) and income before extraordinary items (annual Compustat data item 123) 
divided by lagged total assets; 
DA = discretionary accruals computed using the Modified Jones Model; 
ABS..DA = the absolute value of discretionary accruals computed using the Modified Jones model; 
(AR, + AL/2 , (NV, + INV, /2. 
(Sales/360) (COGS/360) ' 
Leverage = total liabilities (annual Compustat data item 9 plus data item 34) divided by total 
assets; 
Book-to-Market = the market capitalization divided by the book value of common equity (annual 
Compustat data item 60); 
Positive..DA = the value of positive discretionary accruals computed using the Modified Jones Model; 
Negative РА = the value of negative discretionary accruals computed using the Modified Jones 
Model; 
К_СЕО = the level of abnormal cash flows from operations; 
К_РКОР = the level of abnormal production costs, where production costs are defined as the sum 
of cost of goods sold and the change in inventories; 
R..DISX = the level of abnormal discretionary expenses, where discretionary expenses are the 
sum of advertising expenses (annual Compustat data item 45), R&D expenses (annual 
Compustat data item 46) and SG&A expenses (annual Compustat data 189); 
RM_PROXY = the sum of the standardized three real earnings management proxies, i.e., К_СРО, 
К_РКОР and R_DISX; 
BONUS (96) — the average bonus compensation as a proportion of total compensation received by the 
CEO and CFO of the firm; 
BONUS ($) = the BONUS variable in ExecuComp in thousands of dollars; 
EX .OPTIONS (96) = exercisable options, which is the number of unexercised options that the executive held 
at year-end that were vested scaled by total outstanding shares of the firm; 
UN_OPTIONS (95) = unexercisable options defined as the number of unexercised options (excluding options 
grants in the current period) that the executive held at year-end that had not vested 
scaled by total outstanding shares of the firm; 
GRNT..OPTION (%) — new option grants made during the current period scaled by total outstanding shares of 
the firm; and 
OWNER = the sum of restricted stock grants in the current period and the aggregate number of 
shares held by the executive at year-end (excluding stock options) scaled by total 
outstanding shares of the firm. 


OC - the operating cycle (in days), calculated as 


Table 1, Panel B provides summary statistics of the ExecuComp sample." Both samples 
are significantly larger (at the 0.001 level) in terms of total assets and market capitalization 
when compared to the “average” firm listed on Compustat. Sample firms have а 13 percent 
annual growth in sales, a market-to-book ratio of 4.94, and a leverage ratio of 0.41 (18 
percent, 4.70, and 0.22, respectively, for the ExecuComp subsample). 

The operating cycles of our sample firms is, on average, approximately 142.56 days 
(124.69 days for the ExecuComp subsample), suggesting that accruals are likely to reverse 
in the subsequent year. Consistent with prior research we find a positive and significant 
correlation (0.019, Pearson; 0.053 Spearman; both significant at the 1 percent level, results 
not tabulated) between the operating cycle and discretionary accruals (Dechow and Dichev 
2002). Finally, requiring the availability of ExecuComp data while considerably increasing 





' Whenever possible, we perform the tests on both the full and the ExecuComp samples to assess the impact of 
the ExecuComp selection on our results. 
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firm size does not seem to have a significant impact on fundamental measures such as 
leverage, growth of sales, or market-to-book ratios. 

As expected, ТА (total accruals deflated by prior-year total assets) is negative at —0.10 
(-0.07 for the ExecuComp subsample) with a standard deviation of 0.25 (0.12 for the for 
the ExecuComp subsample). In contrast the average DA (discretionary accruals) is 0.00 
(standard deviation of 0.20) for the full sample and —0.01 (0.11) for the ExecuComp 
subsample.!* 

While the average DA is zero, we find that positive discretionary accruals (Positive... 
DA) are, on average, larger in magnitude than negative discretionary accruals (Negative. 
DA). This is not only true for the mean, but also for the median and the 75th percentiles. 
This is however not true for the ExecuComp sample (except at the 75th percentile). Thus, 
for the full sample, it appears that larger earnings increasing DAs are followed by smaller 
but more frequent reversals. 

The main variable of interest is the absolute value of discretionary accruals (ABS. DA). 
We use the absolute value because our hypotheses do not predict any specific direction for 
earnings management. Moreover, the absolute value also captures accrual reversals follow- 
ing earnings management. The average for ABS. РА is 0.11 (0.07 for the ExecuComp 
sample). At first, this may seem a large value as percentage of total assets. However, recall 
that while DA has a mean of zero, the mean is shifted to the right by taking absolute 
values. 19,20 

Nevertheless, we conduct some additional analyses to get more reassurance on the - 
magnitudes of the discretionary accrual measure. First, we selected a few firms that had 
very high absolute values of DA as percentage of total assets (higher than 15 percent) and 
examined their financial statements.?! For the 12 firms that meet this criterion, we find that 
more than 50 percent of them had large asset impairment and restructuring charges and 
write-offs related to goodwill, while the rest had merger-related charges and significant 
growth in accounts receivables and inventory, which (at least partly) explains the large 
magnitudes in DAs that we observe. To check whether our results are affected by outliers, 
we winsorize the top and bottom 1 percent of the distribution. On winsorizing, the mean 
(median) of АВ5 РА, is 0.06 (0.05) for the full sample and 0.04 (0.04) for the ExecuComp 
sample. These magnitudes of discretionary accruals appear тоге realistic. Moreover, our 
cross-sectional results and inferences are not affected by repeating all our analyses using 
the winsorized sample (results not tabulated). 

Finally, we also check the discretionary accruals of the firms that were involved in 
accounting scandals. Untabulated results indicate that all but one of the firms involved 





'8 Note that the mean Jones model residual is zero by construction (residual of a regression), whereas the mean 
modified Jones model residual is not constrained to be zero by construction. 
19 [f X follows a normal distribution with mean p and variance o? then the expected absolute value of X is given 


by: 
2 
E[X]] = o [ле 2; + [e (Е) ~ ] 


where ФС) is the standard normal cumulative distribution function. 

20 We also perform two “sanity checks." First, we generated 1,000 random variables from a normal distribution 
with mean 0.00 and a standard deviation of 0.20. The mean of the absolute values of those random variables is 
0.173. Second, we computed the ROA and the absolute value of the ROA for our sample firms. While 
the average ROA for our sample firms is -0.06 with a standard deviation of 0.191 (0.046 and 0.207 for the 
ExecuComp subsample) the absolute value of ROA is 0.22 (0.118 for the ExecuComp subsample). 

21 We thank one of the referees for this suggestion. 
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in accounting scandals fall in the 90th percentile of the ABS_DA distribution in the SCA 
period. 

The last three rows of Panels A and B of Table 1 report our proxies for real earnings 
management. Comparing the 25th and 75th percentiles of the real earnings management 
proxies to DA suggests that accrual-based earnings management takes larger values. This 
observation is consistent with Graham et al.’s (2005) survey, which suggests that real earn- 
ings management is more costly than accrual based earnings management. 

The last five rows of Panel B of Table 1 report both the dollar amount obtained from 
bonuses and characteristics of equity-based compensation, i.e., exercisable and unexercis- 
able options, new option grants, and stock ownership. For the entire sample period, the 
average ExecuComp CEO received annual bonuses of $454,040, representing 16 percent 
of their tota] compensation. New option grants and other unexercisable options are on 
average 0.13 percent and 0.21 percent of outstanding shares respectively, while exercisable 
options are on average 0.75 percent of outstanding shares. The sum of restricted stock 
grants and aggregate shares held by the CEO averages 5.19 percent. 

Table 2, Panel A summarizes time-trends of the accrual and real earnings management 
proxies. To summarize the data, we regress each of the variables on a time-trend variable, 
Time, defined as the difference between the year and 1987, and two dummy variables, SCA, 
which takes the value of 1 in the scandal period (years 2000 and 2001), and 0 otherwise, 
and SOX, which takes the value of 1 in the post-SOX period (years 2002, 2003, and 2005), and 
0 otherwise. We choose this procedure to describe the variables because many of our 
variables exhibit significant time trends (nonstationarity), rendering traditional summary 
statistics uninformative. 

The coefficient for the time trend in Table 2, Panel A, row 1 (b) indicates that the 
magnitude of discretionary accruals (ABS. РА) has been increasing significantly (at the 1 
percent level) over the sample period with that increase being nearly symmetric for both 
Positive. ПА and Negative..DA (rows 2 and 3). 

The magnitude of discretionary accruals increased significantly in the SCA period (ё 
in Row 1) with positive (1.е., income-increasing, Row 2) discretionary accruals contributing 
twice as much to that increase than income-decreasing DAs (Row 3, both significant at the 
] perceat level). 

Finally, the magnitude of discretionary accruals declined significantly in the post- 
SOX period (d in Row 1). Moreover, the magnitude (absolute value) of the coefficient 
for Positive. .DA (d in Row 2) is approximately three times larger than the coefficient for 
Мерапуг_РА (å in Row 3) suggesting that most of that decline in accrual-based manage- 
ment reaults from the reduction of Positive. DAs. 

Figures 2 and 3, Panels A and B provide graphical illustrations of these results. Figure 
2 indicates that the SCA. period was, indeed, associated with a high level of earnings 
management. Figure 3, Panels A and B plot the trends in positive and negative discretionary 
accruals. Positive discretionary accruals peaked in the SCA period and negative discretion- 
ary accruals were the lowest in that period. These trends reversed in the post-SOX period. 

Among the real earnings management variable, except for R..DISX, which increased 
over the period, the other real earnings management variables do not show an increasing 
trend over the sample period (the time trend coefficients are either not significant or neg- 
ative). Abnormal production costs and abnormal cash flows both increased significantly in 
the post-SOX period, but were not significantly higher in the SCA period. On the other 
hand, abnormal discretionary expenses were significantly higher in the SCA period and 
significantly lower in the post-SOX period. The combined variable RM. PROXY shows а 
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TABLE 2 
Earnings Management Metrics: Time Trends and Correlation Matrix 


Panel A: Time Trend Analysis of Earnings Management Metrics over Time, 1987-2005 


Dependent Пер, = а + b х Time + c x SCA + d x SOX 

ABS_DA 0.053*** 0.003*** 0.027*** —0.015*** 0.024 
Positive DA 0.028*** 0.002*** 0.026*** —0.019** 0.029 
Negative_DA —0.040*** —0.003*** —0.012*** 0.006*** 0.015 
R_PROD —0.040*** -0.002 0.008 0.032*** 0.009 
R.CFO 0.022*** —0.003** —0.007*** 0.007** 0.007 
R_DISX 0.028*** 0.005*** 0.008*** -0.011%%% 0.010 
RM_PROXY —0.018*** —0.005** 0.033** 0.041 *** 0.011 


Panel Б: Correlation between the Earnings Management Proxies, 1987-2005 


DA ABS_DA R_CFO R_PROD R.DISX | RM.PROXY 
DA 1 0.308***  —0.237*** — —0.020*** -0,163%%% —0.331*** 
ABS_DA 0.298%%% 1 —0.184*** -0,0479%% = —0.174*** — —0,153*** 
R.CFO —0214*** —0,]14*** 1 —0.274*** —0,]42*** 0.447*** 
R_PROD —0.024***  —0.314***  —0.183*** 1 —0.243*** 0.579*** 
R_DISX —0.143*** = —0.164***  —0.214*** — —0.187*** 1 0.487*** 


RM_PROXY = —0.237*** -0,149%%% 0.381*** 0.427%% 0.422*** 1 


*, ж же Significant at 10 percent, 5 percent, and 1 percent levels, respectively. 


Variable Definitions: 
DA = discretionary accruals computed using the Modified Jones Model; 
ABS_DA = the absolute value of discretionary accruals computed using the Modified Jones Model; 
Positive .DA = the value of positive discretionary accruals computed using the Modified Jones Model; 
Negative_DA = the value of negative discretionary accruals computed using the Modified Jones Model; 
TIME - a trend variable equal to the difference between the current year and 1987; 
SCA - a dummy variable equal to 1 if the year is either 2000 or 2001; and 
SOX = a dummy variable for years equal to 2002, 2003, 2004, and 2005. 


decreasing trend over time, but is significantly higher both in the SCA period and in the 
post-SOX periods. 

Figure 4 graphically illustrates these trends. A comparison of the post-SOX coefficients 
for accrual-based and the real earnings management suggests that there may have been a 
substitution effect: while accrual-based earnings management decreased, overall firms in- 
creased the use of real earnings management methods. 

The correlation among accrual-based and real earnings management is reported in Table 
2, Panel B. We find a significant negative relation between discretionary accruals and the 
real earnings management metrics, suggesting that firms appear to use these two earnings 
management methods as substitutes. Further, the three real earnings management variables 
are also negatively correlated, indicating that firms switch between real earnings manage- 
ment methods. : 

In summary, the above analysis indicates that the overall level of accrual-based earnings 
management decreased from the SCA period to the post-SOX period, while overall the level 
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FIGURE 2 
Absolute Value of Discretionary Accruals over Time, 1987-2005 
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This figure plots the absolute value of discretionary accruals computed using the Modiñed Jones Model over the 
1987-2205 sample period. 


of real earnings management increased in the post-SOX period. However, there was sig- 
nificanly higher earnings management, particularly income-increasing earnings manage- 
ment, during the SCA period as compared to the pre-SCA period. One interpretation of 
this result is that the SCA period was characterized by higher earnings management; and 
the scandal firms were not just a “few bad apples," but evidence of the generally high level 
of accrual management. Another observation is that, although earnings management using 
accrual-based means increased from the pre-SCA to the SCA period, it declined signifi- 
cantly from the SCA period to the post-SOX period. It should be noted that most of the 
decline in accrual-based earnings management seems to have been due to a reduction in 
positive discretionary accruals. 7 

Whether this decline is caused by the passage of SOX or other concurrent events (such 
as the negative publicity of the most egregious governance failures and the highly visible 
enforcement actions directed at the offending corporate officers) cannot be inferred from 
this analysis, however. Moreover, firms appeared to have switched to managing earnings 
using real management techniques after SOX, probably because such methods of manipu- 
lation are harder to detect. How this substitution between the different types of earnings 
management affected the overall level of earnings management post-SOX is unclear. We 
formally examine the determinants of earnings management in our multivariate analysis 
next. 
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FIGURE 3 
Discretionary Accruals over Time, 1987-2005 


Panel A: Positive Discretionary Accruals over Time, 1987—2005 
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Panel В: Negative Discretionary Accruals over Time, 1987-2005 
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This figure plots positive and negative discretionary accruals computed using the Modified Jones Model over the 
1987-2005 sample period. 





The Accounting Review, May 2008 


714 | Cohen, Dey, апа Lys 


FIGURE 4 
Real Earnings Management Proxies over Time, 1987-2005 
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Figure 4 plots abnormal cash from operations, abnormal productior costs, abnormal discretionary expenses, and 
the sum of the standardized three real earnings management proxies, RM_PROXY over the 1987—2005 sample 
period. 


Trends In and Determinants of Earnings Management 


We examine the trends in and determinants of the level of earnings management over 
time by estimating the following regression: 


DEP, = оу + a, X BIG; + a, X AGDP, + аз х MKTVAL, + о, X Time 
+ as X SCA + о; X SOX + a, X RM PROXY + a, X BONUS, 
+ о; X BONUS, X SCA + ау X BONUS, X SOX 
+ o4, X UN. OPTION, + о, X UN OPTION, x SCA 
Жон X UN OPTION, X SOX + oj, X GRNT OPTION; 
+ о, X GRNT. OPTION, X SCA “а, X GRNT. OPTION, x SOX 
+ ад; X EX OPTION, + о, X EX OPTION, x SCA 
+ aig X EX OPTION, x SOX + о, X OWNER, | 
+ од X OWNER, X SCA + о, X OWNER, x SOX (10) 
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where: 


DEP, = the various earnings management metrics, including discretionary 
accruals, positive discretionary accruals, and negative discretionary 
accruals; 

BIG = a dummy variable equal to 1 if the auditor is a Big 5 audit firm (or 
their successors); 
AGDP = the change in the GDP; 
MKTVAL = market value of equity; 
Time = the calendar year minus 1987; 
SCA = a dummy variable that is equal to 1 for the years 2000 and 2001, and 
0 otherwise (represents the SCA period); 
SOX = a dummy variable that is equal to 1 for the years 2002 onward, and 0 
otherwise (represents the post-SOX period); 
BONUS = the average bonus compensation as a proportion of total 
compensation received by the CEO and the CFO of a firm; 

EX_OPTION = exercisable options and is the number of unexercised options that the 
executives held at year-end that were vested scaled by total 
outstanding shares of the firm; 

UN_OPTION = unexercisable options defined as the number of unexercised options 
(excluding option grants in the current period) that the executives 
held at year-end that have not vested scaled by total outstanding 
shares of the firm; 

GRNT_OPTION = new option grants made during the current period scaled by total 
outstanding shares of the firm; and 
OWNER = the sum of restricted stock grants in the current period and the 
aggregate number of shares held by the executives at year-end 
(excluding stock options) scaled by total outstanding shares of the 
firm.?2 


The compensation variables proxy for performance-based compensation and are defined in 
accordance with prior studies (Cheng and Warfield 2005). In addition, we separate out new 
options granted in the current period from other unexercisable options because current 
grants are likely to provide incentives to reduce earnings to benefit from lower exercise 
prices, which are opposite to the incentives provided by other unexercisable options. We 
include the variable GRNT_OPTION in order to capture the differential incentive effects 
of new option grants awarded during the current period. We include these variables to test 
the conjecture that the bonus and equity components of executive compensation are likely 
to induce opportunistic behavior by managers.” 

We include the variable AGDP as a proxy for real economic activity. We include this 
to control for the effect of economic activity on earnings management, since what might 
be classified as opportunistic earnings management may, in fact, be a consequence of chang- 
ing economic conditions. Discretionary accruals may also reflect firms’ responses to and 


22 We also repeat the analyses by measuring the compensation related variables for the top five executives of a 
firm, and the results are qualitatively unchanged. 

23 The timing of variable measurement is consistent with Cheng and Warfield (2005, 448). The equity incentive 
variables are measured during or at the end of fiscal year t, whereas the earnings management variable is 
measured based on information disclosed after the end of fiscal year 1. 
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representations of changes in economic conditions. If this were true, then changes in earn- 
ings management metrics would coincide with chang2s in measures of economic activity 
such as operating cash flows, revenues, prior stock returns, industry performance, changes 
in gross domestic product, etc. Further, after controlling for changes in economic activities, 
there should be no relation between increases in earnings management and the compen- 
sation variables.?* 

We include control variables for the auditors in the above regression to examine whether 
the earnings management activity of firms audited by the large audit firms were different 
from the rest of the sample firms over the three subperiods analyzed. Note that we make 
no claim that differences in the earnings management activities (if any) of these firms were 
the result of the monitoring activities of the audit firms. since there could be a self-selection 
by certain types of firms in their selection of big audit firms. In addition, to the extent that 
audit firms specialize in specific industries and levels of earnings management are likely 
to vary across industries, the audit firm dummies may also control for industry character- 
istics. Finally, we include the market value of equity as a proxy for firm size. 

Next, we examine the trends in and determinants of real earnings management activities 
of firms by estimating the following regression: 


DEP, = o, + a, X BIG, + о; X AGDP, + о; X MKTVAL, + о, X Time 
+ a; X SCA + a, X SOX + a, X ABS. РА, + ag X BONUS, 
+ oy X BONUS, X SCA + os, X BONUS, х SOX 
+ a, X UN OPTION, + а; X UN OPTION, х SCA 
+ о X UN OPTION, X SOX + а, X GRNT OPTION, 
+ оу; X СЕМТ OPTION, X SCA + ois X GRNT OPTION, x SOX 
+ ауу X EX OPTION, + o4, X EX OPTION, х SCA 
+ о X EX OPTION; х SOX + ax X OWNER, 
+ оз X OWNER, X SCA + аз, X OWNER, x SOX (11) 


where DEP, represents the three real earnings management metrics, R..CFO, К. РКОР, and 
R_DISX, and the combined variable RM. PROXY. АП other variables are as defined above. 

Firms may follow an overall earnings management strategy and use a mix of real and 
accrual-based earnings management tools. Alternatively, they can choose between the two 
management techniques, using the technique that is less costly for them. To control for this 
possibility, we also include a variable representing accrual-based earnings management (we 
include ABS_DA in the regression). If it were more costly for firms to manage earnings 
using accrual-based techniques after the passage of SOX and they substituted this by using 
real menagement techniques instead, then we should observe a significant increase in the 
latter after SOX. On the other hand, firms could have decreased earnings management 
activities as a whole—in which case we would observe a decrease in real earnings man- 
agement after SOX as well. The results of these regressions are discussed next. 





24 In the “SUSPECT Firms Analysis" section we discuss some robustness tests we conduct to further test whether 
we are indeed capturing earnings management activities. 
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Results 


Tables 3 and 4 present the results of the determinants of the level of earnings manage- 
ment by firms. Table 3 reports the results when we use the absolute value of discretionary 
accruals, ABS_DA, and when we split discretionary accruals into positive and negative 
discretionary accruals. Table 4 reports the results when we use the measures for real earn- 
ings management activities. We discuss the results for the accrual-based earnings manage- 
ment variables first. 

Consistent with the preliminary analysis reported in Table 2, we find a positive trend 
in the Jevel of earnings management, including income-increasing earnings management, 
and a negative trend in income-decreasing earnings management. This indicates that overall 
earnings management increased over the sample period. The dummy variable SOX is neg- 
ative and significant for ABS. DA as well as for positive discretionary accruals and positive 
and significant for negative discretionary accruals. This suggests that, controlling for the 
other independent variables, the period after SOX was characterized by lower accrual-based 
earnings management and this decrease primarily resulted from a decrease in income- 
increasing earnings management. Several simultaneous occurrences could have contributed 
to a decrease in earnings management activities after passage of SOX, including the in- 
creased vigilance of investors, auditors and regulators, and greater care taken by managers 
in financial reporting after the adverse publicity caused by the scandals. Thus, we are 
cautious in attributing the decrease in the level of earnings management solely to the pas- 
sage of SOX from this analysis. 

Unlike our analysis in Table 2, the dummy variable representing the scandal period is 
not significant for any of the variables. This implies that the entire increase in the accrual- 
based earnings management in the SCA period is related to the increase in equity-based 
compensation. Further, we find that the percentage of bonus compensation is not correlated 
with earnings management for the entire period, and this association did not significantly 
change in the SCA or the post-SOX periods. Positive discretionary accruals, however, were 
significant and positively associated with the percentage of compensation received from 
bonuses in the scandal period. 

Consistent with our conjecture, the percentage of compensation derived from unexer- 
cised options and stock ownership is significantly positively associated with discretionary 
accruals as well as with positive discretionary accruals. For unexercised options this effect 
increased significantly in the SCA period for positive discretionary accruals and decreased 
significantly in the post-SOX period. This suggests that option compensation increased 
managers’ incentives to manipulate earnings upward (e.g. Fuller and Jensen 2002; 
Greenspan 2002; Coffee 2003), and this effect was significantly higher during the period 
surrounding the corporate scandals. One possible explanation for the decline after SOX 
could be the penalties on incentive compensation introduced by SOX. Unexercised options 
and ownership are significantly negatively correlated with negative discretionary accruals 
overall and after SOX. This suggests that the presence of stock and options in the com- 
pensation structure reduces the incentive to manage earnings downward. Unexercised op- 
tions are also significantly negatively related to negative discretionary accruals in the scan- 
dal period indicating an even lesser inclination toward managing earnings downward during 
this period. 

New option grants (GRNT_OPTION) are positively associated with ABS. РА overall, 
not significantly related to ABS_DA during the scandal period and significantly negatively 
related to ABS. РА in the post-SOX period. The results for the positive and negative dis- 
cretionary accruals are more interesting and are consistent with the notion that managers 
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TABLE 3 
Determinants of Accrual Based Earnings Management Activities 1987-2005 


DEP, = a + о, X BIG, + a, X AGDP, + a, X MKTVAL, + а, X Time 
+ a, X SCA + 05 X SOX + a, X RM PROXY + a, X BONUS, 
+ о; X BONUS, X SCA + оз X BONUS, X SOX + a, X UN OPTION, 
+ ор X UN OPTION, X SCA + o4, X UN OPTION, x SOX 


+ ом X GRNT. OPTION, + o, X GRNT. OPTION, X SCA 
+ оде X GRNT. OPTION, X SOX + aq, X EX OPTION, 


+ а, X EX OPTION, х SCA + ау X ЕХ OPTION, x SOX 
+ ою X OWNER, + o5, X OWNER, X SCA + аз, X OWNER, х SOX 


Intercept 

BIG 

AGDP 

MKTVAL 

Time 

SCA 

SOX 

RM..PROXY 

BONUS 

BONUS x SCA 
BONUS x SOX 

UN. OPTION 
UN_GPTION х SCA 
UN_GPTION x SOX 
GRNT_OPTION 
GRNT_OPTION X SCA 
GRNT_OPTION X SOX 
EX_OPTION 

EX OPTION х SCA 
EX_OFTION X SOX 
OWNER 

OWNER X SCA 
OWNER x SOX 
Adjusted R? 

F-value (Pr > Е) 





Variable Definitions: 


ABS..DA 
Coefficient (t-stat) 
0.118 (18.87) 
—0.027 (—5.87) 
—0.114 (—6.21) 
—0.007 (-17.36) 
0.003 (8.21) 
-0.002 (-0.42) 
-0.019 (-4.32) 
—0.427 (—5.81) 
0.002 (0.48) 
—0.005 (—0.43) 
0.014 (27) 
0.423 (10.97) 
—0.124 (-1.21) 
—0.237 (—3.94) 
0.119 (2.93) 
—0.087 (—0.91) 
--0.074 (-3.63) 
0.121 (1.12) 
—0.006 (—0.74) 
—0.009 (-1.09) 
0.092 (5.58) 
0.004 (0.49) 
—0.033 (—3.84) 
0.084 


169.16 («0.0001) 


. Positive DA | 
Coefficient (t-stat) 
0.022 (9.67) 
—0.007 (—2.32) 
—0.141 (—5.68) 
-0.022 (-7.76) 
0.093 (13.87) 
—0.001 (70.41) 
—0.024 (—6.76) 
—0.529 (—6.17) 
—0.003 (-1.24) 
0.027 (2.53) 
0.006 (1.07) 
0.467 (6.97) 
0.137 (5.09) 
—0.124 (—6.14) 
—0.009 (—2.86) 
—0.117 (-2.04) 
—0.009 (-1.09) 
0.081 (0.87) 
-0.042 (-1.08) 
—0.0C7 (—1.18) 
0.096 (4.83) 
0.007 (1.19) 
—0.057 (—5.43) 
0.081 


176.34 (<0.0001) 


Negative. РА 
Coefficient (t-stat) 
-0.049 (—14.17) 
—0.017 (-2.79) 

0.098 (2.99) 
0.007 (11.67) 
—0.012 (-2.71) 
-0.002 (-0.49) 
0.008 (3.44) 
0.112 (1.63) 
0.003 (0.81) 
0.016 (0.79) 
0.003 (0.51) 
-0.219 (-6.97) 
-0.086 (-1.89) 
—0.046 (-1.59) 
0.062 (2.23) 
0.019 (2.39) 
0.008 (1.53) 
– 0.052 (-0.46) 
0.003 (0.73) 
—0.002 (—0.71) 
—0.048 (—3.37) 
0.002 (0.44) 
– 0.016 (—2.27) 
0.061 


163.21 (<0.0001) 


The dependent variable is either ABS. РА, Positive..DA or Negative. ПА where ABS_DA is the absolute value 
of discretionary accruals computed using the Modified Jones Model, Positive_DA is the value of positive 
discretionary accruals computed using the Modified Jones model and Negative. DA is the value of 


negative discretionary accruals computed using the Modified Jones model. 
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TABLE 3 (continued) 


RM..PROXY = the sum of the standardized three real earnings management proxies, i.e., К_СРЕО, R..PROD 
and R_DISX. 
AGDP = the percent change in the real gross domestic product from the previous year; 
BIG — a dummy variable if the company is audited by a Big 5 (4) auditor; 
MKTVAL = market value of equity; 
TIME - a trend variable equal to the difference between the current year of observation and 1987; 
SCA = a dummy variable equal to 1 if the year of observation is in 2000 or 2001; 
SOX - a dummy variable equal to 1 if the year of observation is in 2002, 2003, 2004, or 2005; 
BONUS - the average bonus compensation as a proportion of total compensation received by the СЕО 
and CFO of the firm; 
EX..OPTION = the number of unexercised options that the executive held at year-end that were vested 
scaled by total outstanding shares of the firm; 
UN..OPTION = the number of unexercised options (excluding options grants in the current period) that the 
executive held at year-end that had not vested scaled by total outstanding shares of the firm; 
GRNT..OPTION = new option grants made during the current period scaled by total outstanding shares of the 
firm; and 
OWNER - the sum of restricted stock grants in the current period and the aggregate number of shares 
held by the executive at year-end (excluding stock options) scaled by total outstanding 
shares of the firm. 


The t-statistics are calculated using Huber-White standard errors. 


manage earnings downward during periods when options are granted to benefit from lower 
exercise prices. Specifically, new option grants are significantly negatively related to posi- 
tive discretionary accruals, and continue to be significant and negative in the SCA period. 
On the other hand, new option grants are significantly positively related to negative discre- 
tionary accruals, and continue to be significant and positive in the SCA period. However, 
.the relation between new option grants and positive or negative discretionary accruals is 
not significant after SOX. 

The coefficient on exercisable options is positive (for ABS_DA and Positive. DA) and 
negative (for Negative. DA) but statistically insignificant, a result consistent with the evi- 
dence in Cheng and Warfield (2005). This finding is somewhat unintuitive because one 
would expect both unexercisable and exercisable options to have similar effects on man- 
agers' incentives to manage earnings. Cheng and Warfield (2005) argue that equity incen- 
tives lead to earnings management via future trading in the company's stock, and because 
exercisable options are not correlated with future trading (unlike unexercisable options and 
ownership), these are not related to earnings management. This is likely to explain our 
results as well, but we do not examine this reasoning further as this is beyond the scope 
of our analysis. 

These results are reinforced by Figure 5, which plots bonus and option compensation 
(based on a Black-Scholes valuation) as a percentage of total compensation. The figure 
indicates that while bonus compensation was relatively stable around 15—20 percent over 
the entire period, stock option compensation increased over time and peaked to as much 
as 45 percent of total compensation in 2001 and then gradually decreased back to the 25 
percent range by 2005. This increase in option-based compensation during the scandal 
period provides an explanation for the significantly higher association between options and 
earnings management during that period. This is consistent with the evidence in Cheng 
and Warfield (2005) and Bergstresser and Philippon (2006). Overall, the evidence in Cheng and 
Warfield (2005) suggests that equity incentives derived from stock option compensation 
lead to incentives to engage in accrual-based earnings management activities. In addition, 
Bergstresser and Philippon (2006) show that the use of discretionary accruals to manipulate 
reported earnings is more pronounced at firms where the CEO's compensation is more 
closely tied to stock options. The evidence we document also supports the assertions made 
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FIGURE 5 
Compensation over Time, 1992-2005 
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This figures plots trends in executive compensation (for CEOs and CFOs) over the sample period, 1992-2005. 
All variables are presented as a percentage of total compensation. 





by Coffee (2003), Greenspan (2002), and Fuller and Jensen (2002), among others, that 
stock-based compensation increase managers’ incentives to inflate reported earnings and, 
consequently, stock prices. | 

Overall, these results identify compensation, primarily derived from unexercised stock 
options, as being significantly correlated with accrual-based earnings management in the 
period leading up to the passage of SOX. The association between options and accrual- 
based earnings management increased during the scandal period and decreased in the 
post-SOX period. As mentioned earlier, one explanation for the latter result could be 
the provisions in Sections 302 and 304 in SOX that mandate the return of any incentive 
compensation owing to material noncompliance with any financial reporting requirement. 
This could have made executives with stock options more conservative in their financial 
reporting practices. 

The coefficient for the change in GDP (AGDP), our proxy for real economic activity, 
is negative and significant for discretionary accruals and for positive discretionary accruals 
and positive and significant for negative discretionary accruals.’ This result suggests that 





25 The cocumented results are robust to an alternative measure of economic activities, namely, industry-adjusted 
ROA. We also repeated the analysis by including measures of growth, either the book-to-market ratio or the 
growth in sales as an additional control variable, and our results are qualitatively unaltered by these inclusions. 
Including prior-year stock returns as well as using the logarithm of market value of equity as alternative measures 
of size does not affect the reported results. 
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after controlling for managers’ opportunistic incentives, poor economic conditions are ac- 
companied by more discretionary accruals. However, even after controlling for economic 
conditions, we find a significant reduction in earnings management activities following the 
passage of SOX. We find evidence that earnings management is significantly less for larger 
firms and for clients of big audit firms.? 

The results for the real earnings management variables (Table 4) are consistent across 
all three real earnings management variables as well as for the combined variable RM_ 
PROXY; therefore, we report all three sets of results but discuss those for only the combined 
variable RM_PROXY (we point out differences in the results whenever applicable). Con- 
sistent with the results in Table 2, the level of overall real earnings management decreased 
over the sample period, but increased significantly during the scandal period and after SOX. 
However, discretionary spending increased over the sample period and in the scandal period, 
and decreased significantly after SOX. 

The coefficient estimate on accrual-based earnings management variable, ABS. РА, is 
negative and significant, which indicates that firms substitute between real and accrual- 
based earnings management activities, a result consistent with Graham et al. (2005) and 
Zang (2006). 5 

The coefficient estimates on bonus, unexercisable options, and stock ownership аге 
negative and significant, indicating that executives with higher bonus, unexercisable options, 
and stock ownership managed earnings using real techniques less. However, except for 
discretionary spending, the interaction terms between unexercisable options and SOX and 
between ownership and SOX are positive and significant, suggesting that executives with 
more unexercisable options and stock managed earnings using real methods more in the 
post-SOX period. New option grants and exercisable options are not significant for any of 
the real earnings management variables. 

In light of the results obtained for the accrual-based earnings management variables 
that indicate that executives with more stock and options manage earnings more, the above 
findings could result from the substitution between real and accrual-based earnings man- 
agement activities undertaken by firms. In the post-SOX period, we found earlier that those 
individuals with more stock and unexercisable options were less likely to use accrual-based 
means to manage earnings. These results support the conjecture that after SOX, stock and 
options provided increased incentives to manage earnings using real methods. In other 
words, if managers expect earnings management using real methods to be harder to detect, 
the passage of SOX is likely to result in a substitution of real earnings management for 
accrual-based earnings management. The results for the other control variables are similar 
to those obtained in the case of the accrual-based earnings management variables. 

Finally, in order to allow for production differences between manufacturers and retail- 
ers, we refined our real earnings management analysis by distinguishing between manufac- 
turing firms and non-manufacturing firms. Based on two-digit SIC codes, we divided the 
sample firms into manufacturing and non-manufacturing industries and repeated the anal- 
ysis. We continue to find for non-manufacturing firms results that are consistent with those 
documented in column 2 of Table 4. We tested an alternative specification in which we 
included a dummy variable for manufacturing firms in Table 4 and interacted it with the 





26 In unreported results, we did not find significant differences in earnings management between Big and non-Big 
audit firm clients between the pre-SCA, the SCA, and the post-SOX periods. 
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time trend variables. We defined this dummy to take the value of 1 if the industry’s two- 
digit SIC code falls between 20 and 39. The dummy variable came in positive and signif- 
icant (an intercept effect), and the interaction with SCA, although negative, was insignifi- 
cant, whereas the interaction with SOX was significantly positive, consistent with the results 


TABLE 4 
Determinants of Real Earnings Management Activities 1987-2005 


DEP, = a + o, X BIG, + a, X AGDP, + о; X MKTVAL, + о, X Time 
+ а; X SCA + a, X SOX + a, X ABS DA, + о, X BONUS, 
+ о; X BONUS, x SCA “ор X BONUS, X SOX + o4, X UN. OPTION, 
+ ор X UN OPTION, X SCA + aj, X UN OPTION, x SOX 
+ «ш X GRNT. OPTION, + o4, X GRNT. OPTION, x SCA 
+ а, X СЕМТ OPTION, X SOX + o,, X EX OPTION, 
+ оң X EX OPTION, X SCA + a4, X EX OPTION, X SOX 
+ os X OWNER, + аз X OWNER, X SCA + о, X OWNER, x SOX 


R_CFO R..PROD R_DISX RM_ PROXY 

Coefficient Coefficient Coefficient Coefficient 

(t-stat) (t-stat) (t-stat) (t-stat) 
Intercept 0.014 (3.24) 0.075 (9.34) 0.012 (5.41) -0.039 (—3.67) 
BIG —0.005 (-0.75) -0.004 (-0.89) -0.008 (-0.49) —0.003 (-0.74) 
AGDP —0.157 (-2.58) —0.194 (—4.09) —0.186 (-473) —0.167 (—4.93) 
MKTVAL 0.009 (2.07) -0.005 (-4.29) 0.008 (5.96) —0.032 (-5.41) 
Time —0.002 (-2.21) —0.002 (—1.61) 0.004 (2.74) -0.004 (-2.89) 
SCA —0.006 (—1.13) -0.014 (-176) 0.008 (3.76) 0.033 (3.17) 
SOX 0.009 (1.93) 0.042 (5.07) -0.018 (-377) 0.034 (5.71) 
ABS_DA —0.087 (—8.53) -0.097 (-8.64) —0.017 (-1.81) —0.083 (-6.16) 
BONUS —0.042 (—5.12) —0.057 (-7.82) -0.023 (-1.91) —0.042 (—4.14) 
BONUS X SCA 0.005 (0.91) 0.004 (0.63) 0.009 (1.12) 0.003 (0.96) 
BONUS x SOX 0.008 (109) 0.003 (0.78) 0.003 (0.68) 0.004 (0.82) 
UN_OPTION —0.173 (—4.38) -0163 (-8.07) -0.117 (-7.95) —0.154 (-7.06) 


UN_OPTION X SCA 0.054 (1.99) 0.008 (1.93) -0.009 (—1.09) 0.042 (1.79) 
UN_OPTION X SOX 0.107 (5.34) 0.064 (4.17) —0.013 (-317) 0.084 (3.52) 
GRNT_OPTION 0.006 (0.96) 0.005 (0.37) -0.002 (—0.31) 0.004 (1.03) 
GRNT_OPTION x SCA 0.004 (134) 0.001 (0.67) -0.006 (—1.04) 0.003 (1.27) 
GRNT_OPTION x SOX 0.003 (0.69) 0.004 (116) —0.001 (0.39) 0.002 (0.59) 


EX_OPTION —0.173 (—1.51) -0.072 (—0.58) -0.072 (-0.83) —0.141 (-0.68) 
EX_OPTION X SCA -0.041 (-0.89) -0.022 (-0.74) -0.004 (-0.89) -0.041 (-0.77) 
EX_OPTION x SOX 0.006 (0.53) 0.004 (0.31) 0.004 (027) 0.004 (0.52) 
OWNER —0.243 (-3.93) -0284 (-2.93) —0.149 (-2.68) —0.177 (-2.79) 
OWNER X SCA 0.129 (2.53) 0179 (2.81) -0.044 (-2.29) 0.121 (2.83) 
OWNER X SOX 0.189 (472) 021 (3.31) -0.008 (—1.97) 0.183 (3.19) 
Adjusted R? 0.649 0.734 0.756 0.791 
F-value 2716.57 2527.96 2591.26 2726.39 

(Рг > Fi (<0.0001) (<0.0001) (<0.0001) («0.0001) 


(continued on next page) 


The Accounting Review, Мау 2008 


Real апа Accrual-Based Earnings Management 783 


` TABLE 4 (continued) 


Variable Definitions: 

The dependent variable is either R-CFO, R-PROD, R_DISX or RM .PROXY where R_CFO represents the level 
of abnormal cash flows from operations, R-PROD represents the level of abnormal production costs, where 
production costs are defined as the sum of cost of goods sold and the change in inventories and R_DISX 
represents the level of abnormal discretionary expenses, where discretionary expenses are the sum of advertising 
expenses, R&D expenses and SG&A expenses, and RM..PROXY is the sum of the standardized three real 
earnings management proxies, i.e., К_СЕО, К_РКОР and R_DISX. 


AGDP - the percent change in the real gross domestic product from the previous year; 
BIG - a dummy variable if the company is audited by a Big 5 (4) auditor; 
MKTVAL = market value of equity; 
TIME - a trend variable equal to the difference between the year of observation and 1987; 
SCA - a dummy variable equal to 1 if the year of observation is іп 2000 or 2001; 
SOX — a dummy variable equal to 1 if the year of observation is in 2002, 2003, 2004, or 2005; 
ABS_DA = the absolute value of discretionary accruals computed using the Modified Jones model; 
BONUS - the average bonus compensation as a proportion of total compensation received by the CEO 
and CFO of the firm; 
ЕХ .OPTION = the number of unexercised options that the executive held at year-end that were vested 
scaled by total outstanding shares of the firm; 
UN_OPTION = the number of unexercised options (excluding options grants in the current period) that the 
executive held at year-end that had not vested scaled by total outstanding shares of the firm; 
GRNT OPTION = new option grants made during the current period scaled by total outstanding shares of the 
firm; and 
OWNER = the sum of restricted stock grants in the current period and the aggregate number of shares 
held by the executive at year-end (excluding stock options) scaled by total outstanding 
shares of the firm. 


The t-statistics are calculated using Huber-White standard errors. 





documented in Table 4, column 2. Finally, including interaction terms between the varia- 
bles AGDP and BIG with the time variables did not affect the results reported in Tables 3 
and 4. 

Overall, the multivariate analysis can be summarized as follows: once we control for 
changes in the compensation structure, we do not find support for the claim that the SCA 
period was, on average, characterized by significantly higher accrual-based earnings man- 
agement activities. However, we find higher real earnings management in the SCA period. 
These results suggest that there was an (as yet unidentified) exogenous force that affected 
the compensation structure and also either directly or indirectly (via the compensation 
structure) affected accrual-based earnings management. 

After SOX, the level of accrual-based earnings management declined, but there was a 
significant increase in the overall level of real earnings management activities. Though the 
analysis does not allow inferences on whether the overall level of earnings management 
changed after SOX, it does indicate that firms seemed to switch to more real manage- 
ment activities after SOX, possibly since such methods are harder to detect. Finally, we 
find that compensation derived primarily from unexercisable stock options contributes sig- 
nificantly to the incentives of executives to manipulate earnings, a result consistent with 
recent research (e.g., Cheng and Warfield 2005). 


SUSPECT Firm Analysis 

One concern in the above analysis is whether our proxies are capturing earnings man- 
agement activities of firms, or whether these trends that we observe represent some other 
phenomenon. To provide construct validity for our proxies, we conduct additional tests 
using "suspect firms" (SUSPECT) that are likely to have managed earnings based on three 
benchmarks that firms are likely to have incentives to meet. Using this subsample we 
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examine whether earnings management strategies (і.е., the values of discretionary accruals, 
DA, and RM_PROXY) to meet these benchmarks have changed in the post-SOX period as 
compared to the pre-SOX period. 

First, as in Roychowdhury (2006), we identify firm-year observations with net income 
before extraordinary items scaled by total assets that lies in the interval [0, 0.005) (we label 
these as SUSPECT firm-years), since it is likely that these firms during these years managed 
their earnings to report income marginally above zero. Table 5, Panel A reports the earnings 
management before and after SOX for firms that "just" managed to avoid reporting a loss. 

Next, we use a second measure of SUSPECT firm-years when the change in net income 
before extraórdinary items scaled by total assets lies in the interval [0, 0.005). This latter 
definition is consistent with evidence in prior research that firms are more likely to manage 
earnings in order to meet prior years’ earnings numbers (Graham et. al. 2005). The results 
for this measure are reported in Table 5, Panel B. 

Finally, recent research has suggested that meeting/beating analysts’ forecasts is an 
important benchmark for firms and firms are likely to manipulate earnings to achieve this 
(e.g., Degeorge et al. 1999; Brown and Caylor 2005; Graham et al. 2005). Consistent with 
Roychowdhury (2006), we examine the accrual and real earnings management activities of 
firms that managed to meet or beat the final analysts’ consensus forecast outstanding prior 
to the earnings announcement date (we use this consensus forecast as the ex post proxy for 





TABLE 5 
Earnings Management Activities of SUSPECT Firms in the Pre- and Post-SOX Periods 
Prior to SOX After SOX Difference 
(1) (2) (1)-(2) 


Panel A: Accrual-Based and Real Earnings Management Firms that “Just” Avoided 
Reporting Losses 


DA 0.073 0.052 0.021*** 
RM_PROXY —0.114 0.010 —0.214*** 


Panel В: Accrual-Based and Real Earnings Management Firms that Managed to Meet ог 
Beat Last Year’s Net Income 


DA 0.048 0.029 0.019%%% 
RM_PROXY —0.103 0.004 —0.107*** 


Panel C: Accrual-Based and Real Earnings Management Firms that Managed to Just Meet or 
Beat Analyst Forecasts by a Cent per Share 


DA 0.032 0.024 0.008%% 
RM_PROXY -0.087 -0.034 ~0.053*** 


“ж жж *** Significant at 10 percent, 5 percent, and 1 percent levels, respectively. — 
Panel А: Firm-years “Just” avoiding reporting а loss are defined as firm-year observations where net income 
before ex-raordinary items scaled by total assets lies in the interval |0, 0.005). 
Panel B: Firm-years that "Meet-or-Beat" last year's net income are defined as firm-year observations where the 
change іп net income before extraordinary items scaled by total assets lies in the interval |0, 0.005). 
Panel C: Firm-years that “Meet or Beat" analyst forecasts by one cent per share ог less. 
DA = discretionary accruals computed using the Modified Jones Model; and 
RM ..PROXY = sum of the standardized three real earnings management proxies, i.e., К_СКО, R.PROD, and 
R_DISX. 
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what managers expect the final consensus forecast to be for the уеаг) 2° We obtain annual 
analyst forecasts from I/B/E/S and consider only the forecasts made and/or revised after 
the beginning of the fiscal year. We define the forecast error (FE) as the difference between 
actual earnings per share (EPS) as reported by I/B/E/S less the consensus forecast of 
earnings per share. We focus on firm-year observations where the FE is one cent per share 
or less ($0.00 = EPS — Consensus forecast = $0.01). We then define SUSPECT_FE as a 
binary variable taking the value of 1 if FE is one cent per share or less, and 0 otherwise. 
Table 5, Panel C presents the results of this analysis. 

For each of the above three subgroups, we also compute earnings management for 
firms that just missed the three earnings targets and for all other firms that neither just 
missed nor just made the income targets. Because the suspect firms are likely to have 
engaged in income-increasing earnings management, we find that (not surprisingly) both 
before and after SOX, all three groups of suspect firms had significantly higher discretionary 
accruals when compared to either comparison group (results not tabulated). However, all 
firms that just avoided 4 loss (Panel A), that just managed to meet-or-beat last year’s 
earnings (Panel B), as well as those that managed to meet or beat the consensus analyst 
forecast (Panel C) used significantly less income-increasing accrual-management after SOX 
when compared to firms in the same bin-intervals before SOX. An analysis of the real 
earnings management behavior of these firms indicates that the SUSPECT firms used sig- 
nificantly lower real earnings management than the other firms both before and after SOX 
(untabulated). However, real earnings management for these firms is significantly higher 
after SOX when compared to the firms in the same bin-intervals prior to SOX. This analysis 
provides us with greater confidence in the earlier results and strengthens our argument for 
the substitution between accrual and real earnings management methods after SOX. 


V. SUMMARY AND CONCLUSION 

We document both real and accrual-based changes in earnings management over time 
and examine whether the passage of SOX affected earnings management activities. Our 
results indicate that earnings management increased steadily over the sample period, and 
meeting or beating prior year's earnings numbers, consensus analysts' forecasts, and avoid- 
ing losses continued to be important incentives to manage earnings. We find an increase in 
earnings management in the period preceding the passage of SOX. 

Our evidence suggests that subsequent to the passage of SOX, the level of earnings 
management returned to the pre-SOX trend line. We also find that while the level of accrual- 
based earnings management declined, the level of real earnings management activities in- 
creased significantly after the passage of SOX, suggesting that firms shifted from using 
accrual-based to real earnings management after SOX. Finally, our results indicate that the 
increase in accrual-based earnings management prior to SOX was concurrent with a shift 
in the fraction of equity-based executive compensation. 

Our analysis does not permit us to attribute the above changes in earnings management 
activities solely to SOX, as several concurrent developments are likely to have contributed 
to a decrease in earnings management activities. For example, the Department of Justice 
began a series of highly publicized enforcement actions that are likely to have reduced 





2 Note that as an earnings benchmark, meeting/beating analyst forecasts are different from meeting/beating the 
zero earnings benchmark and loss avoidance. Given that analysts revise their forecasts several times in a year, 
this farms a moving target and it is not obvious as to which specific forecasts managers regard as the target 
they need to beat. 
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managers’ propensity to manage earnings. Similarly, the major governance failures are 
likely to have increased investors’ and auditors’ vigilance. Thus, although most of these 
other concurrent events are indirectly related to the regulations in SOX, we are cautious in 
making any causality inferences. 

Finally, consistent with the results in Cheng and Warfield (2005) and Bergstresser and 
Philippon (2006), we interpret our evidence that the opportunistic behaviors of managers 
was one of the major antecedents of accrual-based earnings management during the period 
leading to SOX—-primarily related to dramatic increases іп the fraction of compensation 
derived from stock options. Consistent with the hypothesis that option components have a 
different set of incentives with regard to the exercise price, our evidence shows that while 
new options granted during the current period are negatively associated with income- 
increasing discretionary accruals, unexercised options are positively associated with 
income-increasing discretionary accruals. Furthermore, we document that the relation be- 
tween income-increasing discretionary accruals and unexercised options (excluding new 
option grants) declined in the post-SOX period. 
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ABSTRACT: We formulate and analyze a model of team structure and monitoring within 
a Linear-Exponential-Normal (LEN) agency framework. We incorporate three key in- 
struments in the internal design of an organization involving team production: team 
size, monitoring activities, and incentive contracts. We show that the complex trade- 
offs among these instruments lead to surprisingly simple implications. One such result 
is that the equilibrium level of pay-for-performance for workers is attenuated and is, at 
times, invariant to most environmental variables of interest. As such, our model helps 
explain the empirical puzzle of the lack of a trade-off for risk/incentives shown in 
standard agency models. Our work also demonstrates the presence of complemen- 
tarities between team size and monitoring, and between worker talent and managerial 
monitoring ability. Finally, we derive predictions about the impact of environmental var- 
iables on the choice of optimal team size, incentives, and employee quality, even in 
the presence of an external marketplace for talent. 


Keywords: incentives; team size; monitoring. 


I. INTRODUCTION 

eams play a pivotal role in modern organizations. The study of teams has occupied 

| а similarly important place in modern economic thought, beginning with the work 
of Marschak and Radner (1972). The primary focus of inquiry has been the provision 

of incentives to motivate team members to overcome concerns regarding "'free-riding." 
Virtually all of this work, following the lead of Holmstróm (1982), takes team structure 
and size as given. Yet, the broader elements of organizational design also form a key 
component of modern firms (see Roberts 2004). Management consultants and the business 
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press increasingly exhort executives to view organizational design as yet another choice 
variable. The academic press has only recently begun to explore such notions (Simons 
2005). and theoretical research оп the topic is still nascent (see, e.g., Harris and Raviv 
2002). Acemoglu et al. (2006) note that the growing interest in the determinants of firms’ 
organizational choices is partly motivated by the belief that recent technological develop- 
ments are favoring more decentralized firms. 

In this paper, we provide a model of team formation and monitoring within the Linear- 
Exponential-Normal (LEN) agency framework that enables us to shed light on optimal 
incentives, team size, and the efficient matching of worker and managerial abilities. We 
consider three instruments in the internal design of an organization involving team produc- 
tion: team size, monitoring activities, and the incentive contracts offered to workers and 
managers. The complex interactions among the three instruments generate new insights into 
the optimal provision of incentives. One such insight is that when the error in the mea- 
surement of employee contribution to firm value satisfies mild regularity conditions, incen- 
tives are attenuated and in some cases optimally structured to be invariant to noise, risk 
preferences, and the cost of worker effort. Our findings offer a novel explanation for the 
lack of empirical link between risk and incentives (see, e.g., Bhattacharyya and Lafontaine 
1995; Prendergast 2002). 

A central feature of modern organizations is the careful design and implementation of 
internal and external monitoring activities. These activities influence (and are influenced 
by) other organizational design choices, such as team size and incentive schemes. In this 
study, we examine the optimal number of risk-averse workers and the nature of their in- 
centives when the principal hires a risk-averse manager to watch over the workers. Much 
of the previous literature on monitoring has assumed that monitoring is either exogenous 
or is cone by the principal herself. In this paper, we deviate from this (unrealistic) as- 
sumption and, by using a LEN formulation, generate closed-form solutions to the incentive 
problems among the principal, the self-interested manager, and the workers being moni- 
tored. We derive the determinants of optimal team size and characterize the impact of this 
choice on the strength of the incentives given to managers and workers. We also identify 
conditions under which it is optimal to employ a manager, and demonstrate the existence 
of endogenous complementarities across the skill levels of the manager and workers. Fi- 
nally, we provide comparative statics results on the impact of changes in uncertainty and 
performance measurement technology on the efficient mix of worker and manager talent 
employed by the firm. 

Given our choice to emphasize three main instruments—team size, monitoring, and 
incentives—in our analysis, our results are more likely to be relevant to firms with orga- 
nizational features that emphasize these three dimensions. We believe modern knowledge- 
based industries fit our broad description well. They are more likely to be organized into 
teams of varying sizes; their incentives are more likely to be output based; and professional 
managers are engaged in monitoring efforts from individual workers. As an example, con- 
sider a software manager who supervises a team of software engineers. As the team grows, 
it becomes more difficult to coordinate these multiple engineers and this makes performance 
measurement harder. Our paper speaks to the efficient provision of incentives for the su- 
pervisor and employees, the limits placed on the size of teams by incentive and monitoring 
considerations, and the optimal mix of talent levels across workers and managers. 

Some authors, notably Williamson (1967), have suggested that the inherent loss of 
control from hiring monitors ultimately limits the size of the firm. Calvo and Wellisz (1978) 
formalize this argument and demonstrate that Williamson’s results require particular ad hoc 
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assumptions on the firm’s monitoring technology. For example, if agents are unaware of 
when they are being monitored, then Calvo and Wellisz (1978) find that there is no hier- 
archical limit to firm size. In our model, the active monitoring reduces the variance of the 
group performance measure. As such, our managers can be interpreted as accountants or 
auditors whose job is to reduce measurement errors in performance metrics. The reduction 
in noise allows the principal to offer stronger incentives to the workers without the burden 
of paying additional risk premia. In our model, there is no loss of control with the delega- 
tion of monitoring to a third party, as our entire model is cast in a moral hazard setting. 

Because our monitors are separate from the principal, our framework differs from the 
traditional role assigned to monitors in the accounting literature (see, e.g., Baiman and 
Demski 1980). More recent work in the economics literature has considered the possibility 
of having working agents monitor one another via either direct observation (Ma 1988; 
Varian 1990) or via indirect observation of correlated signals (Fischer and Hughes 1997). 
In his paper, Varian (1990) shows that it may be optimal to accept only groups of agents, 
because the agents will only select “good types” for their own group. In Section Ш, we 
allow for heterogeneous types of workers and managers and find that as risk increases, 
rather than selecting a better monitor, the principal will want to decrease the team size, and 
hire a lower quality monitor. 

We utilize a multi-agent LEN framework to analyze issues related to optimal team 
incentives. Perhaps the earliest paper to employ this approach was McLaughlin (1994), who 
looked at the determinants of the links between individual compensation and team 
performance. In Adams (2006), the productive complementarities among team members in 
team production make the use of firm-wide incentives valuable, even in the presence of the 
induced free-rider problem. Recent work has extended the analysis of team incentives to 
incorporate elements related to optimal task assignments (Hughes et al. 2005) and the role 
of productive synergies in teams (Autrey 2005). Hughes et al. (2005) find sufficient con- 
ditions for an owner to prefer diverse task assignments as opposed to specific assignments. 
Autrey (2005) demonstrates that an owner favors the measurement of individual output 
when there is little synergy across workers’ efforts, but prefers to compensate employees 
based on team output once the level of synergy is sufficiently high. None of the above 
papers incorporates managerial monitoring or allows for the endogenous determination of 
team size and composition. 

Qian (1994) is one of the few studies that allows for an endogenous number of workers. 
Following Williamson (1967) and Calvo and Wellisz (1978), Qian examines the optimal 
size of a hierarchy and compensation throughout all tiers of the hierarchy. In Qian’s (1994) 
paper, the principal benefits from having fewer tiers in the hierarchy because it is assumed 
that there are production losses at each tier and, in general, fewer tiers imply fewer man- 
agers to compensate. On the other hand, if the firm has fewer tiers, then each manager’s 
span of control is enlarged and hence monitoring becomes less effective; the principal is 
thus forced to pay a higher efficiency wage to ensure that the managers put forth costly 
monitoring efforts. In our paper, the manager serves to reduce the noise in measuring 
workers’ effort, and hence we only consider a two-tier hierarchy: principal at the top, 
and workers accompanied by the manager at the bottom. In Qian’s (1994) model, the agents 
are assumed to be risk-neutral with limited liability and are compensated with two-tier 
wages. By contrast, we assume that all workers and the manager are risk-averse, and are 
compensated via the optimal linear contract. 

From the standpoint of the accounting literature, our work is most closely related to 
Ziv (1993, 2000). Ziv (1993) considers the interaction between a firm’s internal information 
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structure and its optimal size. The study focuses on how the induced effort level and firm 
size respond to alternative, exogenous, information structures (such as whether signal var- 
iance is constant or increasing in firm size). Ziv (2000) introduces self-interested managers 
and studies the optimal number of layers of a firm’s hierarchy and the number of agents 
in each layer. In his model, the principal can monitor the agents herself, which eliminates 
the incentive problem with monitoring. Hiring supervisors to monitor the lower-layer agents, 
on the other hand, introduces such an incentive problem. Thus, Ziv (2000) concludes that 
“flatter” organizations are optimal in most cases.’ 

In our paper, we assume that the absentee principal is unable to engage in monitoring 
directly, and must hire one or more self-interested managers and motivate them to engage 
in monitoring. Comparing this setting with a benchmark (called mechanical monitoring) 
allows us to clearly establish the trade-offs inherent in hiring a manager (i.e., the gains 
from improving the worker’s incentive versus the incentive problem associated with the 
manager’s monitoring). In addition, we are able to characterize incentive contracts for the 
workers and manager, and can determine, in closed-form, the optimal number of workers. 
In turn, this allows us to demonstrate the presence of organizational synergies when man- 
ager and worker abilities are exogenously given, as well as in cases where the firm must 
hire employees of varying abilities (and associated reservation wages) in a marketplace for 
talent. 

Hvddart and Liang (2005) study related issues in the context of a partnership. In a 
partnership, the sharing of profits invites all partners to shirk their productive efforts. While 
monitoring activities may improve the incentive situation, they may also lead to additional 
shirking because the partners also act as monitors. A key difference in our paper is the 
presence of a risk-neutral principal who eliminates the risk-sharing considerations inherent 
in a partnership setting. In addition, we model managers as agents specialized in monitoring, 
while not directly involved in actual production, thereby capturing real-world settings 
beyond those in professional service firms organized as partnerships. Our setting allows 
us to analyze the nature of the interaction among design instruments (incentive contracts, 
worker size, and monitoring assignments), how such interaction leads to the attenuation 
of worker incentives, and the value of hiring a manager. 

The remainder of the paper is organized as follows. Section II lays out the basic model 
and cheracterizes its solution under both the benchmark (mechanical) and managerial mon- 
itoring settings. Section III derives the existence of complementarities in the selection of 
managerial and worker talent, in particular when external labor markets are present, and 
provides additional comparative statics results. The last section offers concluding comments 
and suggests ways in which the analysis in this paper could be extended or generalized. 


II. THE MODEL 
Consider a principal (the firm) contracting with n workers. Each worker exerts effort 
e; at cost of effort С.е) = 2222. The cost of effort parameter с; measures the quality /ability 
of the worker: higher quality workers have a lower с, Let N = (1, 2,..,n] denote the 
set of workers. Joint output is given by: 


х= J ete у 
BEN 


! Also see Baldenius et al. (2002) for related work along these lines. 
2 + 
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We assume that x is either unverifiable or is realized too late to be used in contracting. 
Instead, the principal can install a mechanical monitoring system at a price (normalized to 
zero) which produces a signal y.? This is the only variable on which contracts can be 
written. We specify that: 


y = > е, + е, where є ~ МО, G(n)o?). 


гем 


Note that o measures the uncertainty in performance measurement. We normalize G(0) 
to equal 0, and assume that С(п) is increasing and strictly convex in n, so that measurement 
becomes noisier as the team size grows. This reflects a basic assumption on the monitoring 
technology, namely that the performance of larger teams is harder to measure because of 
problems with coordination, communication difficulties, etc. In addition, we assume that 
об) satisfies the following technical condition: 


d (n: су _ 
а (аи) = о 


This condition is not too restrictive, and is satisfied by a wide range of functional 
forms. It holds for all power functions (С(п) = An’, A > 0, y > 1), as well as any general 
polynomial function with positive coefficients. It is also satisfied by functions in the ex- 
ponential class (С(п) = A(e” — 1), A > 0). Finally, note that the condition is implied by, 
and is therefore weaker than, a requirement that С(п) be weakly log-convex. 

The firm offers a linear contract to each worker, so each worker receives a wage w; 
= a, + Бу. All n workers are equally risk-averse with exponential utility and a common 
coefficient of risk aversion parameter r. Thus, workers’ preferences assume a mean-variance 
2Уагбе) - Cie): 
expected wages less а risk premium less the cost of effort. Each worker solves: 


representation. In certainty equivalent terms, each worker receives Ew, — 


max а; + bEy – 5 b?G(n)o? - С(е), 


yielding the incentive constraint, e; = b//c;? Suppose each worker has an outside option, 
denoted by и, which is normalized to zero.* The firm will set the salaries (а) such that 
each worker’s individual rationality constraint binds, given that all other workers select their 
equilibrium effort levels. 

Assume each unit of output (x) is sold in a competitive market at an exogenous price 
q. The firm maximizes the expectation of revenues less wage payments, and substitutes the 
binding (IR) constraints into its optimization. So the firm selects bonus coefficients (incen- 
tives) to maximize total surplus: 





2 We present this benchmark case in order to highlight the costs and benefits that emerge when a self-interested 
manager is hired to provide the informative signal about workers’ efforts. 

3 Notice that for each worker, the effort choice is also a dominant strategy response in the workers’ subgame. 

4 We relax this assumption in Section III. 
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max > [а - Ce) – Ge | 
bi ii 


ім 


This objective function reveals the two costs of production that the principal must рау 
the workers. The first is the personal cost of providing effort, C,(e). The second is the risk- 


premium, 5 b?G(n)o”. This is the incentive cost, which is the main focus of our study. After 


inserting the worker's incentive constraint, the first-order condition gives the optimal in- 
centives for an exogenous 7: 


_ 4 
bin) = тт "ето (2) 


yielding the standard risk/incentive trade-offs. Observe that a larger team leads to а higher 
variance of the team performance measure, which leads to the firm cutting back on incen- 
tives. Also note that the equilibrium effort from each worker is Ё,/с, which is lower than 
the first-best effort level of g/c;. 


Incentives and Optimal Team Size 


In the standard LEN model (e.g., a single-agent, single-task, single-period model), the 
optimal incentive weight is 6 = 1/(1 + rco?) and the pay-for-performance sensitivity a6/ 
до capiures how incentives vary with the risk or uncertainty in the model. In the standard 
model this derivative is negative, suggesting a trade-off between risk and incentives. Yet 
the empirical support for this trade-off is weak, as noted in the introduction. We show now 
that adjusting for team size attenuates the effect of risk/uncertainty on incentives, which 
may help explain why a strong negative trade-off is not observed empirically. 

In our model, assuming identical workers (с; = с) leads to 6,(n) = b(n), which in turn 
allows us to solve for the optimal incentives and total profit for a given n: 


and Ле) = м (3) 


b(n) = s 


TUN M 
1 + rcG(n)e? 


The firm chooses an optimal team size, denoted й, which maximizes Пп). As Й and 
its derivative are continuous оп [0, ©) and Ё'(0) > 0, a necessary condition for й to be an 
optimal team size is that ÍI'(/) = 0. This yields the following first-order condition: 


1 


rco? 





AG'(f) – се) = (4) 


Since the expression on the left is 0 at n = 0 and is strictly increasing in п (from the 
convexity of G(-)), a solution, й, exists and is unique. Furthermore, it is easy to verify that 
Ti’(#) < 0, so that й is indeed the optimal team size. 

Implicit differentiation in Equation (4) yields our first key result: 


Proposition 1: The optimal team size decreases as either worker risk aversion r, worker 
cost of effort с, or uncertainty in performance measurement о? rises. 
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The ability to adjust team size optimally in turn alters the optimal adjustments in 
incentives. We now examine how incentive strength Ё reacts to changes in uncertainty o?, 
worker risk aversion 7, and worker cost of effort с when team size is adjusted optimally, 
compared to the case when team size is exogenous. Let us denote any of the symbols r, c, 
or o? by v. Suppose the current team size is по. If the team size were determined exoge- 
nously, then the effect of changes in v would be given by: 


, (5) 


n=ng 





д 
S ng) = Әу 


where b is given by Equation (3). If team size is chosen optimally, the effect of changes 
in v is given by: 


ab 


on 
Bena) = ду от 


ду 


ab 
+ — 


on , (6) 


й=ту 











п=по n-ng 


where 9й/ ду is obtained by implicit differentiation in Equation (4). We show next that when 
team size is adjusted efficiently in reaction to changes in external factors, the directional 
impact on the incentive strength offered to workers is unaltered, but the magnitude of 
the impact is dampened. 


Proposition 2: For any set of parameter values (o?, r, с), S2 (A) < $, (й) = 0. 


Stated differently, |8” (A| < A|, i.e., pay-for-performance sensitivity under opti- 
mally chosen team size is always lower than it would be if the team size were given 
exogenously. In contrast to the standard agency model, the firm here has two instruments: 
team size and incentives. An increase in ғ, c, or o? results in a direct decrease in 6 and an 
indirect increase іп Ё through the decrease in A. Therefore, the direct effect of a decrease 
in incentives in response to a change in environmental parameters is partially offset by an 
increase in incentives due to the indirect effect of a decrease in team size (incentives being 
decreasing in team size.) 

An important special case of the attenuation of incentives occurs when G(:) is a power 
function, С(п) = Аһ (with A > 0 and у > 1). In this case the pay-for-performance sen- 
sitivity is not just attenuated, but eliminated entirely. 


Proposition 3: The optimal incentive weight b does not depend on parameter values 
(о?, r, c) if and only if G(-) is a power function. 


That is, incentives exhibit an invariance property when G(-) is a power function: the 
optimal incentives do not vary at all with о?, ғ, or c. The firm responds to changes in these 
parameters by adjusting the team size and keeping the incentives fixed. 

To understand the intuition behind this result, suppose first that n is exogenous, and o? 
increases. From Equation (3), b decreases, since the firm cuts incentives as the risk premium 
rises. Às the incentives fall, so do the profits. Now if the firm decreases the team size, a 
smaller n reduces the risk premium and hence lifts the incentives. This rise in incentives 
offsets the fall in profits from the smaller team size. When GC) is a power function, the 
firm decreases the team size exactly to offset the increase in uncertainty, leaving the incen- 
tives constant. Essentially, team size is a more flexible instrument for the firm than are 
incentives. 
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If 00) is a power function, then the optimal team size can be derived in closed-form 
as: 


i 1 177 
P (с - қыса) i л 


Substituting this expression into the equation for the workers’ incentives yields the equilib- 
rium strength of incentives and total profit at the optimal team size: 





AM 5n == 
Ба) = а · (2 - У and 18) = mE (8) 


From Equation (8), the invariance property is readily observable: the optimal incentive 
weight, B(A), is independent of o, r, and c. 

Before ending our discussion of the benchmark model, we comment on the robustness 
of the above findings. Two aspects of our formulation invite special examination—the 
use of a single group measure to compensate each worker, and the specification of an 
additively separable production function. Similar results (e.g., the attenuation and invariance 
findings, and the impact of external factors on team size) continue to hold when each of 
these assumptions is altered. In particular, the results generalize immediately to a setting 
where each worker is compensated using his own individual performance signal, as opposed 
to the common group measure y. They also extend to a scenario where the production 
technology exhibits complementarities among workers, as opposed to the linear technology 
with uniform marginal productivity (д) іп the benchmark model.5 


Adding a Manager 


Now we introduce a manager to the benchmark setting. The manager serves the role 
of actively and endogenously supplying the monitoring activities (as opposed to a mechan- 
ical monitoring system). Endogenous monitoring alters the economic trade-off on team size 
‚ and worker incentives (and thus welfare), but we show that the attenuation result continues 
to hold when team size is endogenously chosen. 

We model the manager as an effort- and risk-averse economic agent who can produce 
a signal about the collective efforts of the team under his supervision. In particular, the 
manager exerts monitoring effort т at personal cost С(т) = К+ m, where k is the manager's 
cost of effort. The parameter k measures the manager’s quality/ability: higher quality (or 
lower cost) managers have a lower k. The manager’s effort reduces the variance on the 
team performance measure. So, while we use the term manager, we could equivalently refer 
to a monitor or an internal auditor, as the function of such an individual is to improve the 
quality of the measurement of performance of other workers within the firm. Specifically, 
we assume: 





Details of these results are available from the authors on request. More generally, our particular modeling choice 
(i.e., placing the team size effect on the variance of the performance measure) is, in fact, fairly general. One 
can skow that placing the team size effect on worker-effort costs, performance measure sensitivity, or the 
marginal benefit of effort are all equivalent ways of representing the model. We are grateful to one of our 
reviewers for alerting us to this point on scaling, and for demonstrating it mathematically. 
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2 
у= Хе, + е, where e ~ М (о Е ) 


гем 


Task-specialization is such that the manager's effort reduces the variance of y while 
the worker's effort increases its mean. Assume т is unobservable so the manager must ђе 
motivated to supply monitoring efforts. The firm offers a linear contract to the manager 
consisting of a salary and a bonus on the team performance measure,’ i.e., о = a + By. 
The manager thus solves: 


2 
max а + BEy - pe 2009 _ 


C(m). 

Even though all workers and the manager are under linear contracts, the provision of 
‘incentives to exert effort comes through in different ways. The manager's effort does not 
affect the expectation of his wage, but such effort does decrease its variance. Given the 
manager is risk-averse, he has an incentive to reduce the variance. The first-order condition 
yields the incentive constraint for the manager: 


m* = ва (Sex) | (9) 





The тапарег 5 problem is concave even when his personal cost С(т) is linear because his 
personal benefit of monitoring effort is increasing and concave in m.® 

From Equation (9), we learn that, for a given incentive coefficient B, if the measurement 
process worsens (o? increases) or the manager becomes more risk-averse (r increases), the 
risk premium grows and hence the manager works harder at monitoring. Moreover, as the 
manager’s span of control grows (n increases) the manager also works harder. Adding 
workers boosts the variance of y and hence increases the risk premium. Because the man- 
ager dislikes variance, he spends more time monitoring to compensate for the additional 
risk cost. However, the manager’s incentive coefficient B is endogenous, and depends on 
the parameters o and r. We return to address the overall effect on equilibrium monitoring 
efforts later (in Proposition 5). 

As before, the firm sets the salary levels (а, о) such that the individual rationality 
constraint binds for every worker and the manager. Assume the opportunity wage for the 


6 By this modeling choice, we choose to emphasize the monitoring role of managers, leaving their other functions 
(such as fulfilling direct productive tasks) as second-order effects. Within this monitoring role, the manager can, 
for example, exert effort to coordinate multiple agents within the team or facilitate communication across agents. 
As a reduced form, we model this as decreasing the variance on the team performance measure, as opposed to 
explicitly framing the exact consequence of the managerial action, in order to keep the level of complexity 
manageable. 

7 We believe this is a simple and natural way to model the compensation arrangement between the principal and 
the manager. In practice, managers’ compensation is, in large part, determined by the performance of the group 
under their supervision; see, for example, Bushman et al. (1995). Providing managerial incentives via the signal 
produced by the manager represents a sharp contrast to the model in Ziv (2000), where the firm provides 
incentives to managers via a signal about managerial effort that is generated by yet another manager or, ulti- 
mately, the principal. While Ziv’s (2000) model potentially allows for the investigation of multi-layer hierarchies, 
the imposed complexity precludes development of a tractable framework. 

8 А benefit of linear personal cost is that it provides tractability. Other functional forms of С(т) provide similar 
economic intuition, but result in mathematical expressions of far greater complexity. 
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manager is И, which is also normalized to zero. The firm therefore maximizes total surplus, 
as before: 


max >, [ш- Се) — 2 Маги, »| - С(т) – > Var(o), 


bB ЄМ 
where: 


_ „, G(n)o? 
Уау) = b; т 


and Уаг(ш) = В? Оше 


Substituting in each worker’s incentive constraint gives: 


max У Е а Т LH dud -dm* – 5 8° ба” (10) 


вы ieN | С 2c 








i 


where m* is given by Equation (9). The first-order conditions yield the optimal incentives 
for the worker: 


q 
kfn) = — A 
00 rc;G(n)o” 


Similar to the earlier setting with a mechanical monitor, an increase in risk aversion (7), 
cost of effort (c,), or noise (о?) causes the firm to cut the worker’s incentives, delivering 
the standard trade-off. What is different now is that the manager’s effort (т) matters in 
choosirg optimal incentives for workers. Of course, the firm affects т by its choice of the 
manager’s incentive В. 

Optimizing the firm’s objective function with respect to В results in a first-order con- 
dition, from which we can see the principal’s trade-off in choosing the manager’s incentive: 


|; = = > cris ain JPL - тв FOR" „о, an 


2 m* 











Providing more managerial incentive (ie., increasing B) induces more managerial effort 
(see Equation (9)). The benefit is two-fold. First, it reduces the variance of the performance 
measure y and thus the risk-premium needed for the manager because the manager’s con- 
tract is written on y. Second, increasing В reduces the risk-premium of all workers because 
the worker contracts are also written on y. Notice here that the firm exploits a spill-over 
effect from the managerial monitoring effort. The manager is self-interested and wants to 
exert effort to reduce the variation in his own compensation. But in doing so, he reduces 
the wage variances of all workers. This is beneficial to the firm because it reduces salary 
costs (a* and а“). These two (marginal) benefits are shown as the two positive terms in 
Equation (11). The cost of providing managerial incentives is also two-fold. First, a higher 
incentive leads to more personally costly managerial effort, for which the manager requires 
compensation. Second, a higher incentive leads to managerial pay that is more sensitive to 
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the signal variations, which increases the risk-premium. These two (marginal) costs are 
shown as the two negative terms in Equation (11).? 

Substituting the manager's incentive constraint (9) into Equation (11), and rearranging 
terms yields: 


1 1/2 
uw 22 2 
E (154) | 


The manager’s incentives thus increase with each worker’s incentives. Intuitively, as the 
firm increases b, it induces more effort from the workers but also increases the risk pre- 
mium. To compensate, the firm increases В, which induces the manager to spend more 
effort monitoring the workers; in turn, this reduces the risk premium for everyone. 
Combining the previous expressions for b,, В, and the manager’s incentive constraint 
yields the following expression for b¥ as an implicit function of the model parameters: 


Бп) = ——— — —. (12) 


Despite the fact that Equation (12) is an implicit function of b, it can be shown, as in the 
setting with a mechanical monitor, that the strength of incentives (b,) falls as the cost of 
effort (с;) increases. 


Optimal Incentives and Team Size with a Manager 

Assuming identical workers (с; = с) leads to БЕ = b*, which in turn allows us to solve 
Equation (12) and derive a closed-form solution for the equilibrium worker incentive for a 
given n: 


b*(n) = q - 2coVrkG(n)/n. (13) 


Recall that the equilibrium manager incentive (В*), monitoring effort (m*), and worker 
effort (e*) are all functions of b*.!° From Equation (10), we can now write the profit 
function with a manager for a given n, denoted by П(п), as follows: 





9 Consider a slight alteration of the model where the manager exerts a productive effort, say е, which, similar 
to the workers’ efforts е; increases the output and the aggregate performance measure y. When choosing the 
optimal В, the principal new must consider the marginal benefit and cost of inducing е,, in addition to the four 
effects consider in Equation (11). However, so long as these additional marginal effects are well behaved (i.e., 
smooth and bounded), their only impact is to make the optimal 8 quantitatively different. The fundamental 
trade-off in the managerial monitoring activities, which is the focus of our paper, persists and leads to the same 
qualitative results. 

10 Тһе maintained assumption here is that b* > 0. We rule out combinations of parameters such that the above 
equation gives a negative b*, because that implies equilibrium worker incentives would be set to zero, effectively 
shutting down production. 
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ж ж2 2 ж 
€ 22 2 b*o mG(n) 2 V k 
2 k 
* 2 
NECS (14) 
2c 


Now we characterize the optimal n in this setting. 


Lemma 1: Assume с, = c for all i € М, and the principal hires a manager with ability 
k. There exists a unique optimal team size, n*, which is characterized by 
the following implicit function: 


h(n*) + 2n*h'(n*) = —1—, 
2co'V rk 


where h(n) = У G(n)/n. 


Implicit differentiation of the equation defining n* above enables us to study how the 
firm adjusts team size in response to changes in the exogenous parameters of interest. 


Proposition 4: The optimal team size is decreasing in measurement uncertainty o, 
worker risk aversion r, and worker and manager costs of effort, c and 
k, respectively. 


When either c, k, ғ, or o increases, this inflates the risk premium. As in the mechanical 
monitor setting, the firm responds by choosing a smaller team, thus deflating the risk 
premium somewhat. As the quality of the manager improves (k shrinks), the optimal team 
size grows, for two reasons. The first is the reverse of the risk-premium effect mentioned 
above. Second, better managers are better able to measure performance, and can thus handle 
larger teams. 

We next study whether the ability to adjust team size affects the strength of incentives, 
as in the mechanical monitoring setting. Let v denote any of the parameters o, c, Vr, ог 
МЕ. The impact on the workers' incentive parameter, b, of factor v is then given b: 





ab* 
фу (по) = av _ 
п=пу 
апа: 
ðb* ab* дп“ 
ФУ (та = — po .---- | 
Peano) = Сә, - дп | ӘУ |ы. 











for the exogenous апа the endogenous team-size cases, respectively. Since the monitoring 
is now performed by a self-interested manager, an immediate question is whether a similar 
comparison сап be performed on the strength of the incentive, В, offered to the manager. 
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We refer to the corresponding constructs for the manager as (по) and фу (по), respec- 
tively. Finally, it is also of interest to identify the relative impact of parameter changes on 
the manager's and workers' equilibrium levels of pay-for-performance. The following result 
provides a full characterization of these issues. 


Proposition 5: For any set of parameter values (o?, c, ғ, К), and for a change in any 
factor v = o, c, Vr, or Vk: 


e(n*) = рат“) = Фо(л“) < фан“) = 0, 
with a strict inequality іп the middle for any n* > 2. 


There are several implications embedded in the above string of inequalities. First, as 
in the mechanical monitor setting, |p’,,(n*)| < |е” (n*)|, i.e., the introduction of team size 
as a choice variable unambiguously attenuates worker incentives. An increase in o, с, ғ, ог 
k results in a decrease in the strength of incentives offered to the workers, regardless of 
whether team size is exogenously given or optimally adjusted. In the latter case, however, 
changes in any of these exogenous factors leads to a smaller change in the b offered to 
workers, i.e., the impact of variations in the external environment on the optimal contract 
offered to workers is dampened. 

Second, we find, rather surprisingly, that no such attenuation occurs for the manager’s 
incentives. Starting from the efficient team size, the variation in the manager’s incentive 
rate when any external factor is changed is identical regardless of whether team size is 
adjusted to the new optimal level. Moreover, the decrease in the manager’s incentive co- 
efficient for an increase in any factor, v, is greater than the corresponding drop in the 
workers’ incentive coefficient. We thus find that, even though both workers and managers 
are risk-averse, the manager’s incentives are unambiguously more sensitive to changes in 
exogenous parameters (uncertainty, risk aversion, or costs of effort) than are the incentives 
of the workers. Our model thus yields the testable prediction that one should empirically 
observe greater variation in the incentives for supervisors than those for production workers. 

The intuition for the result is as follows. We know from the previous section that B* 
= b*WVn/2. Thus, parameters affect the manager’s incentives via two channels: through 
their effects on b* and through their effects on the team size. The effect of the parameters 
on B* is stronger than that on 2% whenever the effects on b* and n work in the same 
direction. Proposition 4 shows that an increase in any of the parameters o, c, r, or k causes 
the firm to shrink the size of the team. Thus, whenever the firm reduces b* in response to 
these parameter changes, the effects of the parameters on b* and n amplify each other; as 
a result, B* responds more than does 5". 

We next show that the extreme version of attenuation, i.e., the invariance property for 
workers’ incentives, continues to hold for power functions even in the presence of а 
manager. 


Proposition 6: The optimal b does not depend on parameter values (o, c, ғ, or k) if 
and only if С is a power function, G(n) = Ат. 


A different way of stating this result is as follows: the weak inequality, фу а(п“) = 0, 
in the statement of Proposition 5 is strict unless С(п) belongs to the class of power func- 
tions. At an intuitive level, we know from Proposition 3 that the invariance property holds 
in this new setting if and only if G(n)/m* is a power function. But, by Equation (9), m*(n) 
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is a power function if and only if G(n) is a power function. Consequently, G(n)/m* is a 
power function if and only if G(n) is. 

Propositions 5 and 6 together imply that if G(-) is a power function, then the manager's 
incentives respond to parameter changes, while the incentives of the workers do not. To 
see this explicitly, consider the following closed-form solutions for the equilibrium levels 
of the workers’ and manager's incentives when team size is chosen optimally: 


Бч) = 4: =) (15) 
and: 
„ghel 7 1-1) 
BS v2 ( y =) ' (16) 


Recall that, in general, В* = b*Vn/2, and n is decreasing in о, г, ғ, and К. Since b* is 
unaffected by exogenous parameters when G(-) is a power function, the combined effect 
is that В% decreases іп all of the parameters. The result seems counterintuitive, as one might 
expect the firm to raise incentives for the manager to monitor the workers more precisely 
if, for example, the measurement process worsens (о rises). Instead, the firm shrinks the 
size of the team to respond to the increase in risk premium. Smaller teams require less 
monitoring and, hence, the firm can afford to reduce the incentives for the manager. The 
firm is once again using team size as the main instrument to respond to exogenous changes 
in the environment. 

The findings in Propositions 2, 3, 5, and 6 provide a possible explanation for the lack 
of strong empirical support for the negative relation between risk and incentives suggested 
by traditional agency models (see Prendergast 2002), who suggests -hat firms may contract 
directly on employee effort in some settings, and contract on output in less certain settings. 
Under this construct, the strength of incentives given to employees need not vary mono- 
tonically with the level of uncertainty. Our model differs in that we assume that employee 
effort is unobservable and that contracts with employees can only be structured on observed 
joint output. In effect, while the Prendergast (2002) result points to the omission of dele- 

` gation as a choice variable in traditional agency models, our finding is based on the ability 
of the principal to control team size in addition to employee incentives. To this extent, our 
model does in fact embrace a quite large class of organizations, since we consider any 
organizations where teams are key to the production process. In contrast, the existing em- 
pirical literature on the risk/incentive trade-off has looked only within a handful of narrow 
environments (e.g., executive compensation, sharecropping, sports tcurnaments). 


Value of the Manager 


Following our analyses of the mechanical monitoring and self-interested manager set- 
tings, we conclude this section by identifying when it is profitable for the firm to hire a 
manager. Suppose that firm size is exogenously given, and that c, = c for all i € N. Assume 
the principal has the choice of either using a fixed monitor/information system or hiring a 
manager with known ability k. Then for any given set of parameters (а, r, с, o°), the firm 
compares the expected profit under the two alternatives. The value of hiring a manager is 
given by: 
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Па) – Па) = 2 (6 - 2саУ GG) Ж Dea 


E. qo'v rnG(n) 
75 V rG(n) | ма Би = vk | + Асам но | 


It follows immediately that a sufficient condition for the owner to find it in his interest to 
hire a manager with ability К is: 


qaV rnG(n) z 
1 + rcG(n)o? | 4УЪ 19 


As опе might expect, the manager is valuable if his ability is sufficiently high: lower values 
of k imply fewer difficulties in motivating an effort- and risk-averse manager to work. In 
addition, the expression in Equation (17) shows that employing a manager is unambiguously 
worthwhile when the market value of output, g, is high. More interestingly, an analysis of 
the profit difference reveals that it is more worthwhile for the owner to hire a manager 
when the workers are of higher quality (і.е., c is lower). We explore more aspects of this 
complementarity between workers and managers in the next section. 

The results with regard to the level of uncertainty in monitoring technology are less 
straightforward. In particular, it can be shown that the manager is not valuable when о? is 
either too low (since a mechanical monitor can then do just as well) or too high (because 
of the high cost of motivating the manager and paying him a risk premium in that case). 
However, for all intermediate values of the uncertainty parameter, o?, the owner finds it 
beneficial to employ a manager. This suggests that if the precision of the performance 
measurement increases (i.e., с decreases) over the life cycle of a firm, then the firm would 
operate without a monitoring manager initially, employ a monitoring manager when o has 
decreased enough, and substitute in a mechanical monitor at a later, more mature stage of 
firm's life cycle when the performance measurement system is sufficiently precise. 

When firm size is endogenous, then for a given set of parameters, the firm compares 
the expected profit under the mechanical monitor at the optimal team size and the expected 
profit under a hired manager at the (possibly different) optimal team size. While the eco- 
nomic intuition stated in the previous paragraph still holds, no general expression for the . 
profit differential can be derived because of the implicit functions governing the optimal 
team sizes. We can, however, obtain additional insights by looking at the case where G(n) 
= Апу. In this setting, the value of hiring a manager is: 


(у-1) ("“у-1 
II(n*) – fig) = A ps 2 (4-4 a e а), 


As у > 1, it follows that it is profitable to hire a manager if and only if the optimal 
team size with a manager exceeds the optimal team size without the manager. Managers 
assist in team performance measurement, and hence allow the formation of larger teams. 
The link between valuable managers and team sizes points to a synergy between the use 
of managers and the number of people assigned to them for supervision. What is interesting 
here is that the synergy (or complementarity) is not assumed of the production technology, 
but is due to the inherent moral hazard problem associated with team production. 
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To summarize, in this model, the firm has three design instruments to maximize its 
expected profit. They are: (1) the number of workers (n), (2) the choice of whether to hire 
a manager, and (3) the choice of incentive coefficients for the workers and manager (b and 
B). When the environment changes, as reflected by a variation in (9, о, с, ғ, or k), all three 
design variables may change in response. The special property of the responses is a certain 
robustness in the worker-incentives; in particular, b* responds less, and sometimes not at 
all, іс changes other than in the market price of output, 4, relative to the case when team 
size is fixed. For changes in all other environmental variables, the firm reacts more by 
changing team size and monitoring levels, and less by changing workers’ incentives. 


HI. COMPLEMENTARITY BETWEEN MANAGERS AND WORKERS 

In the previous section, we demonstrated the presence of endogenous synergies between 
team size and managerial supervision. In this section, we explore more such aspects of 
optimal incentives and monitoring in team settings. Of specific interest to us is the link 
between worker and manager quality. Recall that the parameters c and k in our model 
reflect the costs of effort for the workers and the manager; better workers and managers 
have lower c's and K's. This section explores complementarity, in the sense of optimal 
matching, between managers and workers. That is, should better managers be asked to 
supervise better workers or worse ones? We show that it is always optimal to do the former, 
i.e., manager and worker abilities are complements. We then explore how the selection of 
the optimal manager and worker combination in a labor market varies with uncertainty and 
other parameters of our model. Throughout the section, we will restrict our attention to the 
case waen G(-) is a power function, О(п) = An’, with A > 0, y > 1. 


Positive Sorting 

When G(-) is a power function, the closed-form solutions for the workers’ and man- 
ager's incentive contracts are given in Equations (15) and (16). The solutions for the other 
variables of interest are provided below: 





q 2/(-0 
2 (с = 52 
m* = 40 (2 Lg ') је ( 4 AE (19) 
2 y k \2ycoV Ark | 
мерама 2 _ 152 210-1) 
пе = 709 „4 ("=") (ei ) (20) 
2c 2c У 2yco V Ark 


From Equation (20), note that the overall profit function is of the form 
П% = KKD, (21) 
where Ко > 0 is independent of k and c. Taking derivatives of Equation (21) shows that: 


ж ж 
2E A. ind’ E 


Эс "ak « 0. (22) 


That is, better workers and managers raise profits. What drives this result? It is tempting 
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to argue that it is easier for better workers to deliver a given level of effort, so the firm 
reduces their incentives, thus reducing the risk premium payments and, hence, raising prof- 
its. Similarly, it seems plausible that because better managers are more effective at reducing 
variance, this will also lead to lower risk premiums and higher profits. However, this logic 
neglects the main point of this paper: that the firm is simultaneously adjusting the team 
size, and this can reverse the usual comparative statics. To see this, note that in equilibrium 
m* is increasing in n*, which in turn is decreasing in К. A better manager allows the firm 
to increase team size, which causes the manager to work harder in equilibrium. Recall that, 
in general: 

С(п)о? G(n)o” 

m 


Var(w) = bj 
m 


and Уаго) = 82 (23) 


so more managerial effort will pull wage variance downward. But the larger team size 
counteracts this effect. In fact, it turns out that for any power function the variance- 
increasing team-size effects of c and k dominate their direct variance-decreasing managerial 
effort effects. Substituting the optimal b* and В* from Equations (15)-(16) and the optimal 
n* and m* from Equations (18)-(19) into Equation (23) shows that, for G(n) = An’: 


Var(w) = Күс! and | Уаго) = K,c-9* D/O DRM O-D, (24) 


where К, K, > 0 are constants independent of c and К. We see that better workers and 
managers (lower c’s and k’s) in fact increase wage variance. In particular, observe that the 
risk premium: 


_ тг 


RP 2 


Var(w) + 2 Уаце), 


increases with better workers and managers as well. We know that n decreases іп с and k 
by (18), while Var(w) decreases in с and Var(w) decreases іп с and k by Equation (24). 

But if the risk payments are increasing, how do profits rise? Remember that larger 
teams not only inflate the risk premium, but also earn more production revenue for the 
firm. The firm maximizes total surplus, which (for identical workers) is: 


TS = п. {ge — С(е)) - [С(т) + RP]. 


Suppose the firm hires a better manager. This does not change the worker’s effort 
choice, so the term in braces is unchanged. As shown above, the manager works harder 
and the risk premium rises; as a result, the term in brackets rises, pulling down profits. 
Finally, the firm hires a larger team, so the revenue from production lifts profits upward. 
The net effect is that the benefits from higher production exceed the costs of more mana- 
gerial and more risk payments, so profits overall rise. A similar argument holds for better 
workers. 

Taking cross partial derivatives of Equation (21), we see that: 


Ә?П* үскі 
+ шы "E ка 0720-0 > 0, 25 
% дсдк (у – 1)? Ko s em 





which gives positive sorting: it is optimal to assign better managers to better workers. 
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Precisely, the condition above shows that ӘП*/дс increases in k and ӘП*/ӘК increases in 
c. Now —дП*/дс is the marginal return from hiring a better worker. So, as the quality of 
the manager improves (і.е., k falis), —ӘП*/дс increases, so the marginal benefit from hiring 
a better worker rises. Said differently, better workers raise profits, and in fact raise profits 
more under better managers. 

To see this visually, refer to Figure 1. The two curves represent profit as a function of 
k for different costs of worker effort. Observe that both curves are decreasing: as the quality 
of the manager improves (k decreases), the firm earns more profit. Equation (25) says that 
TI*(-) increases іп c. So as с, rises to c,, П(с,, k) rises to Iž (c, k). Since П#(-) < 0, this 
means II*(c,, К) is less negative than Iž (c, k), i.e., the profit function is flatter in k when 
с = сү. In other words, as k, falls to k, profits will rise. But the increase in profit under 
the better worker (A,) exceeds the increase in profit under the worse worker (A,). So 
as the firm hires a better manager, the firm earns more profit by hiring a better worker as 
well. 

This shows that good managers and good workers are complements. The intuition once 
again lies in the optimal team size. From Equation (18), it follows that the cross partial of 
n* with respect to c and k is positive. With better workers and better managers, the firm 
can afford to increase team size; team size increases the most with good workers working 
under good managers. A good manager can more easily reduce the variance for a larger 
team, and even more so if the team consists of good workers. This complementarity between 
manager and worker quality at the team level translates to a complementarity at the profit 
level. 


Optimal Manager and Agent Quality 


The previous subsection shows that the firm earns more profits by hiring better workers 
in conjunction with better managers. This begs the question: Why not hire the best 
workers and monitor possible? The reason, of course, is that employing high-quality talent 
is expensive. We have, as does virtually all of the compensation/agency literature, thus far 
assumed a partial equilibrium setting where the labor market is captured only via 
the assumed (exogenous) reservation wage. In this section, we introduce the idea of a labor 
market by explicitly specifying the reservation wage as a function of labor talent.!! This 
enables us to draw inferences about the impact of firm-specific factors, as well as worker 
and manager characteristics, on the optimal team size and labor mix employed by 
organizations. 

To model this in a parsimonious manner, we specify that the firm hires the manager 
and workers in distinct external labor markets. In particular, suppose that the шашу k > 0 
of the manager and the quality c > 0 of the worker are observable by both the firm and 
the market. A manager of quality Е receives market wage u,,(k). Better managers (lower k) 
earn higher market wages, so u,,(k) is a positive and strictly decreasing function of k. 
Similarly, each identical worker receives a market wage of и,Х(с), a positive and decreasing 
function of c. 

И is clear that the firm must, and will, pay exactly these market wages to acquire its 
labor. As such, the firm sets the salaries (а, а) such that the workers’ and manager's 
expected utilities precisely equal their market wages. Given binding (IR) constraints, the 
firm's profit function for exogenous п is then given by: 


п Other papers that have modeled an outside labor market explicitly include Sappington (1983) and Ricart i Costa 
(1988). Huddart and Liang (2005) implicitly consider an outside labor market by characterizing partnerships 
that optimize per-partner utility, thereby making the reservation utility for any partner endogenous. 
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FIGURE 1 
Positive Sorting across Managers and Workers 





b ky k 


The curves represent profit as a function of manager quality (k) for different levels of worker quality (c). Higher 
levels of managerial or worker quality are indicated by lower values of & or c, respectively. The curves denote 
positive sorting as the marginal benefit (A) from having a better manager (k, < k,) is greater when the worker is 
also of higher quality (с, < с). 


nb? = — 
П(п, с, ko, r) = pm uw(c) — uy(K), 


where b = b* = а — 2co V rkG(n)/n is the optimal incentive payment for each worker 
(see Equation (13)). 

Hiring a better quality manager (decreasing К) allows the firm to increase the size of 
the team, and hence generate more revenue from production. At the same time, better 
managers are more expensive, since u,(k) increases as k decreases. The optimal k trades 
off the increased revenue from larger teams against the increased cost of a better quality 
manager, where this cost reflects the manager's market wage. A similar trade-off holds for 
worker quality. The firm chooses the optimal worker and manager quality in addition to 
optimal team size by solving the following program: 


max и, c, kjo, r) such that n, c, k > 0, and b = 0. (26) 


п,с,Е 
We have the following result. 


Proposition 7: When G(-) is а power function, the optimal choices of b and с do not 
depend on o or r. 


The invariance property thus holds to an even greater extent in this setting. For exog- 
enous changes in uncertainty or worker risk aversion, the firm optimally adjusts the team 
size and the manager quality, but keeps worker incentives and quality fixed. So invariance 
applies not just to incentives but to the quality of the worker as well. The inclusion of 
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additional choice variables in the firm’s problem allows the firm to use these instruments 
to adjust to changes in its environment. Essentially, the team size and manager quality are 
more exible instruments in making the adjustments, compared to strength of incentives 
and worker quality. 

If the firm does not alter b or c after changes in o or 7, how does it change n and k? 
As uncertainty or risk aversion increases, one might expect the firm to hire a better manager, 
since better managers by definition are more effective at reducing output variance. Instead, 
we have the following result: 


Proposition 8: Suppose G(-) is a power function. As uncertainty (о) or risk aversion 
(r) increases, it is optimal to decrease the team size, hire a lower quality 
manager, and keep the quality of the workers fixed. 


Once again, it is important to consider that in equilibrium the firm adjusts the team 
size optimally. As shown earlier, the firm will shrink the team in response to higher un- 
certainty. Because managers are costly, it is a waste of resources to assign an expensive, 
high-quality manager to a small team when a lower quality manager will suffice. Even 
though the expensive manager by himself can more effectively reduce output variance than 
a cheaper manager, the firm uses team size as the primary instrument to deal with the 
increase in uncertainty, and then selects the quality of the manager to fit the team. 

When G(-) is a power function, the parameter y measures the quality of the performance 
technology. To see this, observe that when С(л) = An’, the output variance is: 


2 

Varo) = © з = AC 

min’ 
Ав y increases, the manager’s effectiveness of monitoring (m/n) decreases, and hence the 
output variance increases. In other words, y captures how quickly signal quality degrades 
as team size increases. The firm must of course bear the cost of this via higher risk pay- 
ments. The next result characterizes how changes in the у parameter affect the firm's choice 
of manager and worker quality. 


Proposition 9: Suppose G(-) is a power function. As the performance measurement 
technology improves (y decreases), it is optimal to enlarge the team 
size, hire better quality managers, and hire lower quality workers. 


Note that any given manager is more effective at reducing variance if y is low. Natu- 
rally, more effective managers can handle a larger number of workers, so the firm expands 
the team size. But surprisingly, a change in у affects the optimal quality of the workers 
and the rranager in opposite directions: the firm will hire lower quality workers but better 
quality managers. Again, focus on the effects coming from the optimal team size. As the 
team size increases, the firm hires a better manager to handle the larger team. In this sense, 
the qualitv of the performance measurement system and the quality of the manager are 
complementary. Better managers are more effective at utilizing a high-quality performance 
measurement system than managers of lower ability. 

We also find that the firm hires lower quality workers. This arises from the combination 
of two forces: first, high-quality workers are now costly, and second, the firm is already 
earning more revenue from larger teams. Therefore, the firm expands the size of the team 
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but lowers the quality of each team member. So team size and worker quality are substitutes 
in the firm’s profit function, whereas team size and manager quality are complements. This 
arises directly from the nature of the monitoring production technology. 

A noteworthy feature of the preceding comparative statics is that they require virtually 
no restrictions on the outside option functions. It is necessary only to impose that the 
functions are positive and strictly decreasing, but not to specify their functional form. 
The mere imposition of a cost of worker and manager quality suffices to generate rich 
comparative statics on the parameters of the model. 


IV. CONCLUSION | 

In this paper, we study three instruments іп the internal design of an organization 
involving team production: team size, monitoring activities, and the incentive contracts 
offered to workers and managers. When both types of agents (workers and managers) are 
self-interested and have the ability to take hidden actions, there exist complex interactions 
in the trade-offs among these instruments. We show, however, that such complex interac- 
tions produce rather simple and stark implications. 

One such result is the robustness of worker contracts. We characterize the properties 
of attenuation and invariance whereby, compared to settings where team size is fixed, the 
equilibrium pay-for-performance scheme offered to workers varies less, if at all, with re- 
spect to most of the environmental variables of interest, including the extent of uncertainty, 
costs of effort, and risk preferences. By contrast, the incentive schemes offered to managers 
exhibit substantially higher levels of sensitivity to these parameters. Our work thus yields 
a clear prediction about the relative variation in the pay-for-performance sensitivities of 
employees in production versus supervisory roles in organizations. 

We also characterize the optimal size of worker teams in various settings and provide 
testable predictions about the impact of environmental variables on the choice of optimal 
team size and structure, even in the presence of an external marketplace for talent. Of 
particular note, our work suggests the following implication: in settings with relatively lower 
levels of intrinsic uncertainty and/or better technology for measuring performance, team 
sizes will be higher and the quality of the workers in the teams will be either unchanged 
or lower, while the managers hired to oversee them will have greater levels of skill. The 
first of these implications is consistent with the finding by Rajan and Wulf (2006) of a 
significant flattening in the corporate hierarchy and a move to greater spans of control over 
the 1986-1998 time period, a shift they ascribe in part to improvements in information 
technology. More generally, Guadalupe and Wulf (2007) note that there is relatively little 
empirical evidence regarding the relationship between information technology and the struc- 
ture of the internal hierarchy. The results in our paper provide several hypotheses that may 
be tested by future empirical research in this area. 

Our theoretical exploration may be extended in at least three ways. First, we restrict 
attention to settings in which a single self-interested manager is responsible for monitoring 
a team of workers. It would be of great interest to extend the model framework to study 
the interaction between multiple managers who are asked to monitor a given worker team. 
Given the findings in Christensen and Sabac (2002), it is likely that the correlation in the 
managers’ signals will prove pivotal in determining the value of having supervisory teams, 
and their impact on the optimal team size. This analysis could be expanded further, under 
alternative assumptions regarding other types of monitoring synergies, to explore ideas 
related to shirking in monitoring tasks or the assignment of managers to monitor different 
subgroups within a team. Another promising avenue for future study is the extension of 
our model to a multi-period setting. This would allow for analysis of the trade-offs inherent 
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in team incentives and monitoring in a dynamic setting, and under various scenarios in- 
volving the firm's ability to commit to long-term incentive structures. Finally, all of our 
work has been carried out in a multi-agent LEN framework. We use this specification 
because it would be virtually impossible to replicate our analysis in a general agency model. 
However, it would be of interest to examine (perhaps via numerical simulations) whether 
our comparative static results, for example, hold in a broader range of settings. 


APPENDIX 
Proof of Proposition 1: Let у denote any of the symbols ғ, с, o?. Let v denote the product 
of the other two (i.e., if v = ғ, then у = co?). Implicitly differentiating (4) in v yields: 


an 1 
av. WAG 5 9. (27) 
Е 


Proof of Proposition 2: As before, let v denote any of the symbols 7, с, o? and let v denote 
the product of the other two. Differentiating (3) and applying (27), we obtain: 
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From (4), we can substitute for a? into the latter expression to obtain: 


DONNE [ы G2 
баа) = (1 + rco?G(f)* |0) "oum 
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where the last weak inequality follows from the convexity of G(-) and Condition (1). From 
(28) and (30), it follows that ӛ> (й) > $, (Й) if and only if: 








C'A). (<2 ШКС) 1) ре 
оқа) CA Gm ^) ^" 


which reduces to: 10'(8) — С(Й) > 0, which holds for all 4 > 0 since G(0) = 0 and 00) 
is convex. m 


Proof of Proposition 3: For the “if” part of the result, suppose that Ст) = An’, A > 0, 
ү > 1. Then, for arbitrary п, the expression in square brackets іп (30) simplifies to: 
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_ С (п)? С (n) E к А*?ү?п? 7? % Ayn} 
G(n)G'(n)  nG"(n) (Апу) : (Абу — 1)л7?) nAy(y — Dnt? 
1 
тата St 
D (31) 


Therefore, 8% 4(п) = 0 for all values of n, i.e., pay-for-performance sensitivity is unaffected 
by changes to the parameter values (07, ғ, c) once team size is adjusted optimally. 

For necessity, note from Proposition 1 that changes to o°, ғ, or c lead to variations in 
the optimal n via Equation (4). Therefore, if b is invariant to the parameters of the problem, 
then it must be the case that бу (п) = 0 for an open set of values of n. From (30), this 
implies that for all n in some interval: 








Gn) _ Gm 1. 
Ст) Ст n 
а nG'(n|Y | 
«xo [o] = 
nG'(n) _ 
"e| Р 
= G'(n) — -G(n) = 0 (32) 


0 


for some constant 0 > 0. Solving the first-order linear differential equation in (32) reveals 
that G(-) must belong to the class of power functions, thus completing the proof. ж 


Proof of Lemma 1: From Equations (13) and (14), ће owner’s profit function is: 
Пе) = 5 (а — 2co V rkG(n)Iny,, (33) 


and this is defined over the relevant range where b*(n) = q — 2coVrkG(n)/n = 0. Note 


that h(n) = m is an increasing function of n. This implies n € [0, n], where n satisfies: 
4 = 2co V rkh(n) = 0. Evaluating П(п) at the two bounds, it is clear that Па). Moreover: 


по) = 2- Ы лид? + 4соткот) — 4qco' V rknG(n)) = 0. 


Ву Rolle's theorem, we are therefore assured that an interior n* exists with Il'(n*) = 0. 
Now, the derivative of II(z) with respect to team size is given by: 


П'(п) = (9 - 2co V rkh(n) — 4nco' V rkh'(n)). 





b*(n) 
2c 


Since b*(n) > 0 in the interior, any n* that satisfies II’(n*) = 0 is characterized by: 
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Қазу + 2n*h(n*) = —— was (34) 
о 





The expression on the left is an increasing function of n if and only if 3A'(n) + 2nh"(n) 


> 0. As h(n) = |94) we have: 
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where the strict and weak inequalities follow Кот G"(*) > 0 and Condition (1), respectively. 
Therefore, a unique n* exists satisfying (34). To verify the second-order conditions at this 
point, we differentiate П'(п) with respect to n to obtain: 


b*'(n) 
II'(n) = >> (4 - 2co' V rkh(n) — 4ncoVrkh'(n)) 
+ oe (—2co V rkh'(n) — 4co V rkh'(n) — 4nco' V rkh"(n)). 


Evaluating this expression at n*, we have: 


b*(n*) 


Пи?) = 0 + — — 


(-2co V rk)3h' (n*) + 2n*h"(n*)) < 0, 


where the last inequality follows from (37) and b*(n*) > 0. We can therefore conclude 
that n* is the globally optimal team size. | E 


Proof of Proposition 4: Let v denote any of c, а, Vr, and МЕ, and let у denote the product 
of the other three. Implicitly differentiating the condition for n* in (34) shows that: 


an* А 4 
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as the first term is strictly positive from (37). in 
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Proof of Proposition 5: As before, let v denote any of с, с, Vr, and Vk, and let ў denote 
the product of the other three. First, differentiating (13), we immediately obtain: 


фу (п“) = —2vh(n*) < 0. (38) 
Next, implicitly differentiating the first order-Condition (34) in Lemma 1, we have: 


av арте) + Ink" owe ~ 9 тот (37). 


We can then compute фу (п*) as: 











ab* ab* дп - 
y NX es aa + — рын = --2 ж 
Penal) = 7, sok 227 Oy le, ки) 
2qvh' (n*) 





+ Gh'(n*) + 2n*W'(n*))Qvoy 


Substituting for 4/(2уу) using Condition (34), we obtain: 


ZU _ h'(n*(h(n*) + 2n*h'(n*)) 

Pena(n*) = —2v | си 3h'(n*) + 2n*h"(n*) | (39) 
_____ [н(п®ң(т®) + пт (n?) — n*h (y 
ESSE -| 3h (n*) + 2n*l'(n*) | 9 


The denominator of (40) is strictly positive (from (37)). Using Equations (35) and (36), the 
numerator can be simplified to: 


со) (сө) ою тү. 
2 (2% Gin) * )=• Ји 





where the inequality follows from Condition (1). 
We have therefore established that у «(п“) = 0. Moreover, using (37) and the fact that 
h'() > 0, a direct comparison of (38) and (39) reveals that фу (п“) < ф, 41“) = 0. 
Turning to the manager’s incentives, we know that with identical workers: 


Therefore: . 


Yan") = E- оь(п%) = -2vh(n*) E < 0. (42) 


A comparison of (38) and (42) immediately reveals that фе (п%) = o,(n*), with strict 
inequality for all n* > 2. 
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^ complete the proof, we next demonstrate that > (и*) = Yean”). Since: 


ж 
Т 


әр 


it is sufficient to show that өлде 


дп“ 
п=п* ду п-п” 








= 0. Using (13), we can expand В* as follows: 





п-п” 


n 
* 1 = ft * (а — 2co V rkG(n)/n) = E (а - фуум G(n)/n). 


Differentiating this expression, we obtain: 








apt} _@ 1 му. ve (ар бен | 
дп | rene  V22Vn* | V2 NVG(n*) V2n* (2w _ Уба») 
en” ез + 2nh'(n*) — T] (from (34)) 

2n* V /G(n*) | 











2. (fen. Ус) VEO _ ш " 
Уа” AY m C Уба) Ме VO). 
Ri 


Proof of Proposition 6: Suppose G(n) = Ап, А > 0, y > 1. Then, for arbitrary n*, the 
numerator of фу а(1“), given in reduced form in (41), simplifies to: 


Giant) (G'm*) Сш) 1Y Gr) 
2 Сп“) | G(n*) 50 
“(у- 00%)! – у(п“)“! + (0) = 0 








Thus, ру (п*) = 0 everywhere, i.e., pay-for-performance is totally insensitive to changes 
in any of the four parameters of interest, (07, ғ, с, k), provided team size is adjusted 
optimally. 

For the “only if” argument, we have shown in Proposition 5 that changes to 07, 7, с, 
or К lead to strict variations in the optimal n via Equation (34). Therefore, if b is invariant 
to any of these parameters, it implies that фи а(п) = 0 for an open set of values of n. From 
Equations (39)-(41), this implies that for all п in some open interval: 


Gin) С'(п) 
G'(n G(n) 








As in the proof of Proposition 3, this implies that G(-) belongs to the class of power 
functions. и 


Proof of Proposition 7: When G(n) is a power function, we can write h(n) = VG(n)/n 


= Bm, where В, т are arbitrary, positive real numbers. The objective function (see (26)) is 
then: 
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— 2coV rkB Y 
oko De = с =. (43) 


If we use b = q — 2co\VrkBn’ instead of n (change of variables), then: 
1/т Ilr 
(e (o) 
BoV rk 2c 
Substituting into (43) and getting rid of n, we obtain the objective function: 


fe " E ( 1 Ју (2 5 2 p E E ~ 
„С k; o, r) = зал zz 22 uy(c) им). 


The optimal b and с аге then determined from the following optimization: 














max ПФ, с, k; а, r) such that 0 = b < q and с > 0. 
bc 


Obviously, this problem is equivalent to: 


= b 1/т р? ке 
max (125) "(E - жо) 


such that 0 = b < q and с > 0, which does not depend on с or ғ. n 





Proof of Proposition 8: Expanding the objective function in (43), we obtain: 


2. 
5 п- 2goV rkBn'* + 2co?rkB?g?^*! 
— n ` uy(c) — име). (44) 


па, c, С o, r) = 


The maximization problem now becomes: 


max Щи, с, Қо, ғ) such that n, с, k > 0 and а — 2co Vrkh(n) = 0. 


п,с,Е 


First, observe that the comparative statics with respect to o and ғ share the same sign. 
The optimal choice functions are Z*(c, ғ) where Z = n, с or k. Note that parameters o and 
r enter the problem only through the expression o' Vr. This шіре. that Z*(o, r) 

Z*(o, . dZ*(o, . OZ*(ovr,1 
= Z*(oVr, 1). Therefore, sign ENGL е as si сао sign 88 
до 9с 
Assumption 1: The optimum is reached іп the interior. 
First Order Conditions: 
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П, = T — 2q(1 + x)e VrkBm + 2(1 + 2:)co?rkB?n^ — иус) = (45a) 
Hc (те - £ + жеңіз?) - 0; (870) 
П, = —uy(k) — qo Je + 2co?rB^n?** = 0, (45c) 


The optimal values пжа, r), c*(c, r), and k*(o, г) solve system (45). The implicit function 
proposition ensures the existence of differentiable implicit functions n*(o, ғ), c*(o, г), ano 
k*(o, ғ), provided the second derivative matrix D?II is nondegenerate. 


Assumption 2: Matrix D^II is negative definite at the optimal solution. 
A matrix is negative definite if and only if the leading principal minors switch signs: 


IL, < 0 (46) 
Пе — IB. > 0 (47) 
det DII < 0 (48) 


Equation (48) shows that we can apply the implicit function theorem to system (45). 
Differentiating (45) w.r.t. o, we get: 


an*/ac IL. 
ac*/ao | = -DPI | IL, |. (49) 
ӘК Әс Пе 


Second derivatives. Differentiating (45a), we get: 
IL, = 4«(1 + 2т)со?гКВ?л? 7! — 2ата. + Do V rkBn*-!. (50) 


Differentiating (45b) with respect to n and using the FOC for c, we get: 


2. 
I, = –иие) — 2 Зогтвт + 4то?гЁВ?п?" = 4ro?rkB?n”, (51) 


2 
F + 2o?rkB?n^' = 0 by (45b). Differentiating (45c) with respect to n, 


where —uw(c) — 


we get: 


П,--а(т + no f: Вт + 2(2т. + 1)yo?crB?n*". 


In a similar manner: 
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Е 4? 
П = „(ако + 4) 


IL, = 207rB*n?|, 





Пи рек —uk) 4 АТАҒЫНА 
IL, = —2q(1 + 3») VrkBm + 4(1 + 2x)corkB?n*, 
IL, = 4orkB?n?*!, 
IL, = —9 Je + 4соғВ2п2"*!, (52) 
k 

IL, = –аа + то = Вт + 2(1 + 2тусо ЕВ? т, 

= 20?kB?n?rtl, 

1 

П,, = —go 57% Bn™ + 2co2B2n2™*!, 


Finally, by direct calculations, using the formulas above, we can see that: 


IL, = т Tans IL, = 24k Is (53) 
Similarly: 
n n 
n a m По Па 2x ak IE: (54) 


Behavior of c*(o, r). Applying Cramer's rule to the linear system (49), we get: 


* 
-det DM = -П,, GI, IL, — Tally) 
+ II, (IL, IL, — (П,2% a IL, (ILI ck И 


After eliminating П„„ Бо Пе and Па by substituting (53) and (54), we obtain: 


дс* п 
—det DI "aor. mene IL, (п.л, - 22 me gn.) 


TO 
25 2 
F TO П... (п.п, - 25 41212 (П, қ. 
п n 
П, (i ПП. = 276 п.л.) = 0. 


ж 
Now det D?II + 0, from (48), so =, 
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Behavior of k*(o, r). Again using Cramer’s rule for the linear system (49): 


ж 
—det Р?П = = Шы ШП — ПП) 
-П.(П,,П, mm ПП) + Th, Пе = (11,5. 


We eliminate IT,,, П 


nao? 


IL,, and IL, by substituting for (53) and (54): 


ОК“ п п п 
= тү Сз ЕЁ ы Ee. 
RE óc тс I. (5. dL.) 2«k п.л.) 


e d = _ 2 
TG Пе (ш II, II, 24k п.л.) a По Не (Па) ) 


= (п.п, — (ПЭ (n. E F п). um 


The last factor in the expression above is, after simplifying: 


2 T1 
Г or 147 (56) 


The T xu hm а Ұй 


Substituting back into (55), we get: 





ak* — 1 duh jr 
óc ^ det DAT delle - 012577 |» em 


because det D?II < 0 and IL, IL. — (IL,? > 0, by (47) and (48). 


nn cc 


Behavior of n*(o, г). We use Cramer's rule for the linear system (497 to obtain: 


on* 
—det D gi pm ЕЗ IL, (ПП, 72% (0,92) 
= CIE Не A Пы) + IL,QL IL, = III). 
We eliminate Mpe Пло По and IL, by substituting (53) and (54). This yields: 


дп“ п п 
= Or iM Ке ый ae 2 
det D'I PE ( Hm ^ п.) GL, IL, — (1,29. (57) 


TO 


We first show that the first factor in the last expression above is negative. Since the ordering 
of the rows and columns of the Hessian D?II is arbitrary, we can swap the second and third 
columns and rows of the matrix. As before, the matrix is negative definite if and only if 
the leading principal minors alternate in sign. This implies that IL, IL, — (IL, > 0. Using 
(53): 
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қ 2 
0< IL,IL, — (IL? = П„ (m. - AE п... (58) 


Ав П,, < 0 from (46), inequality (58) implies: 


2 


n 
Helle (59) 


Using this inequality to eliminate П,, Кот (57), and using (56) to simplify, we get 


n n n 


та ag АЕ 
n Bn"! ју 
= “Ола i ЈЕ < 0. (60) 


Thus, from (57) we get: 


дп* E 811 n Е n E Я 
да дерп (2 Ha = Ak п.) бе, - (1,29 < 0, 


where det D?I] < 0 by (48), = Па — эт 75s Пы < 0 by (60), and IL,IL., ~ (IL? > 0 by 
(47). a 


Proof of Proposition 9: When С(п) = An’, h(n) = VG(n)/n = Вт, where т = 2. 
> 0. As such, comparative statics with respect to y mirror those with respect to т. We 


compute the latter, and start by differentiating (45) with respect to т: 





IL. = (4(1 + 2т)со?гЕВ?л?* — 2q(1 + 3)o V rkBn') | i : зетін n) 


2r 


EET — —- qo V rkBn'. 


Since 4(1 + 2r)co?rkB?n” — 24(1 + 1)0VrkBn" = : П, by (50): 








n 1 27 
п„ = n, (ig + л) - ү егуі. (61) 


Тһе two remaining equations are straightforward: 
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IL. = 4o?rkB^r?**! ln n = Il, : In n (see Equation (51) (62) 


IL, = (-е |. Bn! sessi In n = Прати n (see Equation (52)) (63) 


Behavior of с%(т). By applying Cramer's rule to a system analogous to (49) (with т in 
place of c), we get: 


ж 
-det DT = -11, LT, — TEL) 
+ ILL, IT, С (П,,„)2) ЕЁ III, IL, = ПП). 


\ 


We use (53) and (54) to eliminate II, and П,, and obtain: 
—дес DII ЗС = (ПП пә (п <0 (64) 
дт пл The пт. kk 422 nn ] 


We transform the first factor in Equation (64), using (61) and (62) to eliminate П„ and 
Пы: 


n 1 2т 
П.П,-П,П,-П, (-п„ eS a re —— qo V rk br) >0, (65) 


since IL, > 0 by (51), and -П,, > 0 by (46). Finally, we get: 
üc* 1 т 
7: ^ de Day Че а - Па) (пь “лар n.) < 0, 


since det D'I < 0 by (48), П.П, — П, П,, > 0 by (65), and IL, — 
(59). 


iss. « 0 by 


Behavior of n*(7). By applying Cramer's rule to a system analogous to (49) (with т in 
place of а), we get: 


an* 
-det р?п Z = П, (П.П, — (IL) 
—-ILOLIT, ~ ПП) + ILLI, E ILL). 


We use (53) and (54) to eliminate II,, and П,, from this equation to obtain: 


дп“ п n 
ч ОР - xi Ра очи жалар = 
det D?II "s (LIT, = (0,29 Ak (A IL. т.) 


2 
+ GLIL, – ILL) r "uu Un). (66) 


where ТЫП - (IL? > 0 by (47), and Ty — 2- = IL, < 0 by (59). Define Е, = Dus 
T. 
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П,- П, and Е, = ПИ, — HIL, Before we can calculate their signs, we must make 
an additional assumption in order to fix the sign of n*. 


Assumption 3: At the optimum, the value of n is greater than one, i.e., n* > 1. 
Using (61) and (63) with this assumption, we get: 





т т 1 goBn™*! jr 
E, = —ol “тзг +— — – - 
жабын (п. 2ko n.) Fk wita паре ~ (09 
2 
where сіп n > 0 by Assumption 3,  – 225 П > О by (56), and П, < 0 by (46). 
С 
Using (61) and (62) similarly, we get: 
= i= 2 n E ud. = 23: т 
Е, = (П.П, – (1,9) 7 In n + П, (n. NGC HE а агаве ) > 0, 


(68) 


because П.П, — (IL, > 0 by (47), s In п > 0 by Assumption 3, II, < 0, and I1,, < 0 


* 
by Assumption 2. Combining (66), (67), and (68), we see that шт. < 0. 


Behavior of k*(7). Ву applying Cramer's rule to a system analogous to (49) (with т in 
place of о), we get: 


ж 
-det DP A. = TI, (TIL, — ТЫП) — пп Па — TL) 


т Па ce Т (11, 5. 


To get rid of IL, and IL,, we use (53) and (54). This yields: 


dst Dat m dE pd YE Um eta SO 
дт пп“ cee пс. kt 24k пт , 


n 
2-2 = -E > . Th 
nk Па Е, > 0 by (69). Therefore, 


— > 0, n 


since IL,IL, — (IL, > 0 by (47), and IL, — 


пп cc 
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ABSTRACT: DuPont analysis, a common form of financial statement analysis, decom- 
poses return on net operating assets into two multiplicative components: profit margin 
and asset turnover. These two accounting ratios measure different constructs and, 
accordingly, have different properties. Prior research has found that a change in asset 
turnover is positively related to future changes in earnings. This paper comprehensively 
explores the DuPont components and contributes to the literature along three dimen- 
sions. First, the paper contributes to the financial statement analysis literature and finds 
that the information in this accounting signal is in fact incremental to accounting signals 
studied in prior research in predicting future earnings. Second, it contributes to the 
literature on the stock market's use of accounting information by examining immediate 
and future equity return responses to these components by investors. Finally, it adds 
to the literature on analysts' processing of accounting information by again testing 
immediate and delayed response of analysts through contemporaneous forecast revi- 
sions as well as future forecast errors. Consistent across both groups of market par- 
ticipants, the results show that the information is useful as evidenced by associations 
between the DuPont components and stock returns as well as analyst forecast revi- 
sions. However, | find predictable future forecast errors and future abnormal returns 
indicating that the information processing does not appear to be complete. Taken to- 
gether, the analysis indicates that the DuPont components represent an incremental 
and viable form of information about the operating characteristics of a firm. 


Keywords: financial statement analysis; DuPont analysis; market returns; analyst 
forecasts. | 
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I. INTRODUCTION 

n із paper I examine whether the information contained in DuPont analysis is asso- 
Ге“ with stock market returns and analyst forecasts. Prior studies document that the 

components from DuPont analysis, which decomposes return on net operating assets 
into profit margin and asset turnover, have explanatory power with respect to changes in 
future profitability. This paper adds to the literature by comprehensively examining investor 
and analyst reactions to the DuPont components along three dimensions. First, it replicates 
the previously documented forecasting ability and examines whether it is robust and incre- 
mental to the existence of other predictors already considered in the literature. Second, it 
explores the use of these components by stock market investors by looking at both contem- 
poraneous and future returns. In contemporaneous long-window association and short- 
window information tests, the results indicate a positive association between the DuPont 
components and equity returns. But small future abnormal returns to a trading strategy 
indicate a possibly incomplete processing of information. Finally, it examines both current 
forecast revisions and future forecast errors by sell-side analysts. Although they appear to 
revise their forecasts of future earnings consistent with the information in these DuPont 
components, the revision seems to be incomplete as evidenced by predictable future forecast 
errors. Consistent across both groups of market participants, the contemporaneous results 
show that the information is useful but the future tests indicate that the information proc- 
essing does not appear to be complete. 

Work by Nissim and Penman (2001) provides an approach to equity valuation using 
the residual income framework that gives a simple direct mapping of financial ratios to 
equity valuation. In particular they use DuPont analysis, which decomposes a firm’s return 
on net operating assets (RNOA) into profit margin (PM) and asset turnover (ATO) where 
RNOA = PM X АТО. PM and ATO are accounting signals that measure different constructs 
about a firm’s operations. PM is often derived from pricing power, such as product inno- 
vation, product positioning, brand name recognition, first mover advantage, and market 
niches. ATO measures asset utilization and efficiency, which generally comes from the 
efficient use of property, plant, and equipment; efficient inventory processes; and other 
forms of working capital management.* 

There are reasons to expect competitive forces to affect these two sources of profita- 
bility differently. Large profit margins often draw new entrants into the marketplace or 
quick imitation of new ideas from existing rivals. The resulting competition causes high 
profit margins to revert to normal levels, suggesting more transitory benefits. Unlike profit 
margin, however, competition may be less threatening to an efficient deployment of assets. 
It is more difficult to imitate another firm’s efficient production processes because such 
imitation often involves large and costly overhauls of current factories and operations. 


| Specifically, RVOA = Operating Income/ Average Net Operating Assets, PM = Operating Income/Sales, and 
ATO = Sales/Average Net Operating Assets. Hereafter, PM and ATO are referred to as the “DuPont Compo- 
nents.” Another common form is to decompose ROE = (Profit Margin X Asset Turnover X Leverage) or [NI/ 
Sales X Sales/Assets X Assets/ Equity]. As discussed in the “Valuation Theory and RNOA" section, I use RNOA 
in my analyses in order to focus on operations and thus abstract from the firm's financing decision. 

For example, Abercrombie and Fitch earns high margins by selling used-looking clothing that is considered 
trendy and is demanded by teenagers. Their strong brand is difficult to imitate and allows them to charge a 
premium. 

3 A good example of high abnormal ATO is Dell. Their business model is based on maintaining extremely low 

inventory and high turnover. Historically, their ATO has exceeded the industry median by about 1.2 turns. 
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Theoretical work supports these conjectures. Romer (1986) contends that knowledge is 
easily diffused and transferred throughout an economy, making returns based оп knowledge- 
based assets transitory and diminishing.* In this setting, to the degree that the source of 
profit margin is derived from ideas that can be imitated by others, it is more likely to be 
more transitory. Moreaver, Romer (1986) concludes that returns derived from capital 
are more persistent because of the larger frictions to the movement of capital through an 
'economy.? 

Work by Fairfield and Yohn (2001); Nissim and Penman 2001 and Penman and Zhang 
(2003) is consistent with the intuition above and shows that assert turnover is more persis- 
tent than profit margin and that changes in ATO are predictive of future changes in RNOA 
after controlling for RNOA.$ In this paper. I begin with a replication to investigate whether 
this finding is robust to. the inclusion of variables in existing research on fundamental 
analysis. I find that despite the correlation that exists between these variables, the change 
in ATO is still significant in explaining future changes in RNOA after controlling for the 
nine fundamental signals from Abarbanell and Bushee (1997; hereafter, AB) and the vari- 
ables in the extended accrual decomposition of Richardson et al. (2005; hereafter, RSST). 

Тһе focus of this study, however, explores the use of the information in these com- 
ponents by those who have a vested interest in the prediction of future earnings. Numerous 
studies have explored how market participants, either stock investors or analysts, incorporate 
the information in earnings into their decisions. Along similar veins, this paper extends the 
literature on equity holders and analysts by exploring the immediate and delayed reactions 
to these accounting signals. These two complementary approaches guide the analyses 
throughout the paper: First, contemporaneous tests examine whether the information in 
these components is associated with current actions by market participants; and second, 
future tests examine whether market participants fully use the information. 

To test whether stock market returns are associated with the DuPont components, I 
conduct both long-window association and short-window information tests.” The long- 
window association tests show that the DuPont components are incremental to earnings and 
earnings changes in explaining contemporaneous returns, and that adding them to the re- 
gression doubles the traditionally low adjusted R?s that come with these tests (Lev 1989; 
Kothari 2001).* The short-window return tests show that changes in the DuPont components 
are informative to the marketplace and incremental to the earnings surprise. The two results 





Of course, there аге many ways а firm can protect abnormally high profit margins from competition, such as 
established marketing channels, brand name recognition, customer loyalty, unique supply sources, favorable 
contracts with customers or suppliers, and legal frictions such as patents and copyrights. All these factors work 
to promote the persistence of profit margin. 

5 Additionally, there are simple accounting reasons to expect ATO to be different in nature than PM. ATO is 
calculated as sales (a flow variable) divided by net operating assets (a stock variable); both of these line items 
have relatively low variarce (Nissim and Penman 2001). However, PM is calculated by dividing operating income 
by sales (two flow variables), and operating income simply has higher volatility than net operating assets or 
sales. This also could lead to differing persistence. Thus, the very construction of these ratios and the accounting 
behind them also leads to expecting different time-series properties, i.e., that PM will be less persistent and 
more volatile than ATO. Accordingly, any shift in ATO is more likely to be the result of an economic occurrence 
rather than changes due to simple variation in the accounting numbers. 

For example, compare Toyota to Ford. Toyota has far more efficient and technologically advanced factories. To 
compete along this dimension, Ford would have to restructure and rebuild billions of dollars’ worth of factories 
and manufacturing plants. Of course, counter examples exist to this notion. For example, Lowe's Hardware 
entered into Home Depot's market and successfully competed with their massive scale and efficiency. 

7 See Kothari (2001) for z summary of this large literature on the relation between returns and earnings. 

А supplemental finding is that adding RNOA along with earnings in these regressions increases the adjusted R? 
significantly. This lends support to claims that RNOA is a more appropriate measure when examining how 
accounting profitability maps into equity returns in these types of long-window regressions. 
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suggest that the DuPont components not only reflect information in the marketplace (long- 
window return tests), but also that changes in ATO appear to provide information to stock 
market participants within a small window around the earnings announcement (short- 
window). Finally, a future return tests produce an annual abnormal return of about 5 percent 
from using the information in the change in ATO. Thus, although the future predictive 
ability of earnings is reflected in short-window announcement returns, the market does not 
appear to completely use the information in this variable. 

This paper also contributes to the literature on sell-side analysts’ use of accounting 
information. If the DuPont components map into equity value, then analysts should use 
this information when creating forecasts and revising their priors about the future profita- 
bility of the firm. Consistent with the immediate and delayed analysis of returns above, two 
measures of analyst forecasts are examined. First, I use analyst forecast revisions measured 
as the change in the forecast of next year’s earnings immediately before and after the 
earnings announcement. Consistent with the earnings prediction tests, I find that analysts’ 
immedizte reaction is to revise their forecasts based on changes іп ATO after controlling 
for the earnings surprise. Second, I look at future forecast errors of year t+1 earnings and 
examine whether analysts fully understand the implications of the DuPont components in 
year ¢ for future profitability. I find that the DuPont components have predictive power for 
future forecast errors, suggesting that analysts do not completely utilize the information in 
these components when issuing their forecasts. Taken together, the evidence suggests that 
although analysts appear to use the information in revising their forecasts of the following 
year's earnings, the updating is incomplete and analysts leave some information “оп the 
table." This result is entirely consistent with future abnormal returns above. Thus, both 
equity investors and analysts appear to use some of the information available, but not all 
of it. 

The remainder of the paper is organized as follows. The next section develops the 
predictions and research design. Section III describes the empirical analysis, Section IV 
presents the results, and Section V concludes. 


II. PREDICTIONS AND RESEARCH DESIGN 

Since the landmark studies of Ball and Brown (1968) and Beaver (1968), accounting 
researchers have worked to understand how and why earnings and security returns are 
associated. Beaver (1998) argues that one theoretical link between earnings and share prices 
is that current earnings provide information to predict future earnings. Consistent with this 
theme, researchers have looked for current financial statement information that aids in 
predicting future earnings, arguing that this should be the primary goal of fundamental 
analysis (Penman 1992; Lee 1999). To this end, several approaches have emerged in the 
literature. Lipe (1986) and Kormendi and Lipe (1987) decompose earnings into six com- 
ponents and find that more transitory components have a smaller relation with stock returns. 
Along the same lines, Fairfield et al. (1996) use the order of line items on the income 
statement to decompose earnings to improve predictions of ROE and find that line items 
farther down the income statement are less persistent. Ou and Penman (1989) combine a 
large group of financial ratios into one summary measure and estimate its association with 
future stock returns. Holthausen and Larcker (1992) extend this analysis and use the vari- 
ables to directly predict future returns. 

Lev and Thiagarajan (1993) take a different approach and identify a group of financial 
ratios used in practice by "experts" and examine their correspondence with contempora- 
neous long-window stock returns. AB (1997, 1998) extend this analysis by using the same 
variables and find that some of the ratios (1) predict future earnings changes, (2) are used 
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by analysts, and (3) can predict future returns. Sloan (1996) decomposes earnings into 
accruals and cash flows and finds that firms with higher operating accruals tend to have 
lower future earnings and returns. RSST (2005) expand the definition of accruals to map 
out the entire balance sheet and find that investing accruals are more effective than operating 
accruals in predicting future earnings and returns. Although the approaches mentioned 
above were successful in predicting future earnings, they lack a unifying framework guiding 
the analysis despite the fact that most of these studies were ultimately examining equity 
returns.? 


Valuation Theory and RNOA 

The theory of finance describes stock price as a function of expected future dividends 
leading to the familiar dividend-discount model that sets firm value to the present value 
of the firms expected future dividends. An algebraically equivalent model, commonly re- 
ferred to as the residual income model, stems from the assumption of clean-surplus ac- 
counting and expresses firm value in terms of accounting numbers.!?^ The stock price can 
be rewritten in terms of ROE and reported book value plus an infinite sum of discounted 
residual income: 


У E[(ROE,.; ш т Ва] 


= В, + 
BONA ШШ з; 
where: 
Р, = current stock price; 
В, = book value at time t; 
Е.) = expectation based on information available at time t; 
ROE,,, = the return on book equity for period 1+1; 
E,(D,,;) = expected future dividends for periods t+i conditional on information available 
at time ¢; and 
r, = cost of equity capital. 


Work by Ohlson (1995) and Feltham and Ohlson (1995) highlights the theoretical 
importance of ROE in the implementation of valuation models in general, and in the residual 
income model in particular. Standard DuPont analysis decomposes ROE into the three 
multiplicative ratios of Profit Margin, Asset Turnover, and Leverage as follows: 


ROE = [NI/Sales X Sales/Assets X Assets/ BVEquity]. 


As the equation above shows, ROE can be affected by the firm’s choice of capital 
structure, yet changes in the firm's capital structure may not be value relevant.'! Nissim and 





9 Barth et al. (1999) use ап Ohlson (1999) framework to justify and determine the accruals and cash flow valuation 
coefficients and place their analysis within a broader valuation context. 

10 The model is sometimes referred to as the Edwards-Bell-Ohlson (ЕВО) valuation equation. Clean surplus ac- 
counting requires that all gains and losses affecting book value be included in earnings such that changes in 
book value are equal to earnings minus net dividends (b, = b,., + NI, — Dj). 

!! Modigliani and Miller (1958) assert that it is the value of the operations that matters and not the financing of 
those assets. Penman (2001, 433-434) shows that despite the fact that ROE can be mechanically increased 
through leverage (assuming positive spread), the increase in the discount rate results in no change in equity 
value. 
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Penman (2001) algebraically rearrange ROE to abstract away from financial leverage and 
arrive at RNOA as follows:'? 


КОЕ = RNOA + [FLEV x SPREAD]. 


RNOA captures the firm's operating profitability without the effects of financial leverage 
and is becoming commonly used in the valuation literature (e.g., Fairfield and Yohn 2001; 
Nissim and Penman 2001; Penman and Zhang 2003; Fairfield et al. 2003a; Richardson et 
al. 2006). Using this residual-income valuation framework, they algebraically derive how 
equity prices should map into RNOA and decompose it into the DuPont components. After 
removing leverage and any associated returns (e.g., interest income/expense), RNOA can 
be multiplicatively decomposed into PM and ATO as follows: RNOA — PM X ATO where 
PM = Operating Income/Sales and ATO = Sales/Net Operating Assets. 

Nissim and Penman (2001) find that these two components of RNOA (PM and ATO) 
have dirferent time-series properties. PM measures the firm's ability to control the costs 
incurred to generate sales and gives insight into the sensitivity of operating income to 
product price and cost structure. APM measures the growth rate in operating income relative 
to the growth rate in sales. ATO captures the firm's efficiency in using operating assets to 
generatz sales and is often interpreted as a measure of asset utilization by managers. AATO 
reflects change in the productivity of the firm's assets and ultimately measures growth in 
sales relative to growth in operating assets. Ultimately this measure evaluates sales growth 
while controlling for growth in net operating assets used to generate those sales. As dis- ` 
cussed in the introduction, each component measures a different aspect of a firm's opera- 
tions. Thus, simply using the aggregated level of RNOA may result in the loss of some 
predictive information. Two research questions immediately follow: (1) Do these two com- 
ponents have incremental explanatory power with respect to future earnings? (2) If so, then 
do market participants, such as equity analysts and stock market investors, use this infor- 
mation when valuing stocks? The focus of this paper is centered on the second question. 


Predictions of Future RNOA Using DuPont Components 


The goal of these first tests is to ensure that the explanatory power documented by 
Fairfield and Yohn (2001) and Penman and Zhang (2003) is truly incremental and robust 
to other earnings predictors from the literature before moving on to the larger question of 
whether this predictive power is used by market participants. To do this, I first control for 
the fundamental signals proposed by Lev and Thiagarajan (1993). These signals were later 
used by AB (1997) and shown to predict future earnings (as well as future returns [AB 
1998]). This first step is important because one of the AB variables is gross margin, which 
is highlv correlated to PM. In addition, their measures of inventorv, accounts receivable, 
and capital expenditures are all parts of ATO. Thus, it is quite conceivable that earlier work 
on DuPont analysis was simply rediscovering the same underlying constructs using slightly 
different measures. Second, I examine whether the information in the DuPont components 
is subsumed by accruals. In particular, I use the three components of total accruals in RSST 
(2005): working capital, noncurrent operating and financing, labeled AWC, ANCO, and 


12 ЕГЕУ is financial leverage and SPREAD is the difference between return of the firm's operations and borrowing 
costs. 

13 They include measures of inventory, accounts receivable, capital expenditures, gross margins, selling and ad- 
ministrative expenses, effective tax rates, earnings quality, audit quality, and labor force. See Table 3 for exact 
definitions. 
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AFIN. They find that ANCO accruals have more explanatory power of future earnings and 
returns than do operating accruals. This expanded definition of accruals subsumes the op- 
erating accruals definition used by Sloan (1996) and provides a more complete picture of 
the degree of accruals in the firm by examining the entire balance sheet. 

Fairfield and Yohn (2001) were the first to address the question of future predictive 
power and find that AATO is positively associated with future changes in RNOA, but that 
levels of PM and ATO have no predictive value. This result is intuitive because the levels 
of PM and ATO are more informative toward a firm’s operating structure or industry mem- 
bership (Ge and Soliman 2007). Further, increases in ATO indicate that the firm’s ability 
to generate sales from a given investment has increased and that this is an indicator of 
future efficiency of generating sales from assets. Thus, this type of increase in profitability 
tends to persist. In this section, I replicate Fairfield and Yohn’s (2001) findings by applying 
their models to my sample. I first estimate the following regression on the level of the 
DuPont components:'4 


ARNOA,,, = р + р,ЁМОА, + р,РМ, + р; АТО, + p,ARNOA, + psANOA, + v. 
(1) 


Next, I employ a changes specification similar to the one used by Fairfield and Yohn 
(2001) and examine the explanatory power of APM and AATO with one notable exception. 
In their analysis, they do not control for changes in RNOA (ARNOA,). Thus, it is difficult 
to surmise from their analysis whether the explanatory power comes from APM and AATO 
or whether the omitted variable, ARNOA, is providing the information. Accordingly, I es- 
timate the following changes regression and include ARNOA to determine whether changes 
in the components are incremental as follows: 


ARNOA,,, = Po + р,ЁМОА, + p,APM, + р,ААТО, + р,АКМОА, 
+ psANOA, + v. (2) 


Because pooled regressions are subject to cross-sectional correlation in the residuals, I 
estimate all the regressions in the paper separately for each year in the sample and then 
construct Fama-MacBeth t-statistics using the resulting set’s time-series of annual coeffi- 
cient estimates (Fama and MacBeth 1973). I also adjust for serial correlation in the annual 
coefficient estimates due to overlapping periods (Bernard 1987) by using the Newey and 
West (1987) adjustment (see Verbeek [2000] for a detailed explanation). 

Thus, the first рагі of the analysis is primarily a replication of earlier work, but makes 
a small contribution in that it replicates the prior findings in a different sample and ensures 
that the result is robust to other control variables from the literature using slightly updated 
(езі. 


^ This is the same specification as model 2 of Table 2 in Fairfield and Yohn (2001). As they point out, there is 
no hypothesized reason to include the level of PM or ATO since they only capture a firm’s operating strategy. 
Nonetheless, they are included in my analysis to ensure comparability with prior studies. Note that both Equa- 
tions (1) and (2) are also estimated using the AB and RSST controls. 

15 That is, Fama-MacBeth regressions coupled with Newey-West adjustment for serial correlation as opposed to 
pooled regressions. 
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Use of Information by Market Participants 
Stock Return Tests 

In this section, І test whether stock market participants use the information contained 
in the components of DuPont analysis, particularly AATO. If the results from the profita- 
bility tests above are robust, then the natural question is whether stock market participants 
seem to impound the information in their decision making. The question addressed here is 
whether the information in the components of DuPont analysis is associated with equity 
returns. Stated differently, does this form of earnings decomposition (1) capture information 
that is relevant to market participants about the firm and its future prospects incremental 
to current earnings or (2) provide information to capital market participants that is asso- 
ciated with revised beliefs? To test these two questions, I employ long- and short-window 
return tests, respectively. 


Long-Window Return Tests ; 

In the spirit of Ball and Brown (1968), I examine whether there is a statistical asso- 
ciation between information in the components of DuPont and market equity returns. This 
would suggest that the information in the components is correlated with information used 
by investors (Francis and Schipper [1999] label this as “Interpretation 4” of value rele- 
vance), and therefore captures information that affects equity valuation. Finding statistical 
significance is consistent with the joint hypothesis that the information in the DuPont com- 
ponents reflects underlying events that affect future profitability and that such events also 
are reflected in the market prices of securities. Unlike short-window tests that suffer from 
a lack of power and only capture information that surprises the market, long-window, 
contemporaneous, 12-month annual return tests will help ascertain whether the DuPont 
components contain information that is useful to the market.!$ 

There is still much debate on the proper specification of the returns-earnings regression 
(see Kothari 2001). Kothari (1992) suggests that using an earnings-level specification re- 
duces the bias in the coefficients because prices lead earnings. However, Easton and Harris 
(1991) argue that AEARN is also a relevant variable. Many papers simply include both (e.g., 
Amir and Lev 1996; Francis and Schipper 1999).!7 In addition, Ohlson (1995) claims that 
ROE (and through some algebra RNOA) is an important input into valuation models. If 
these arguments are true, then one would expect RNOA to have better correspondence with 
stock prices than earnings. Accordingly, I also add RNOA and ARNOA and estimate the 
following regression equation in pieces to see whether (1) КМОА is incremental to earnings 
and (2) the DuPont components are incrementally useful to earnings and RNOA: 


R, = po + p,EARN, + p,AEARN, + p,RNOA, + p,ARNOA, + p.PM, 
+ psÁTO, + p, APM, + p, AATO, + е, (3) 


16 Other researchers have used 15-month windows (e.g., Francis and Schipper 1999) in order to capture the earnings 
announcement period. However, because I also conduct short-window return tests around the earnings an- 
nouncement (described below), the 15-month window overlaps with this analysis. As a robustness check, I use 
a 15-month window and find similar results. 

17 As a robustness check, I estimated these regressions with one or the other of either EARN or AEARN along 
with the DuPont components and found similar results on my variables of interest. Brown et al. (1999) point 
out that using returns on the LHS can help avoid econometric issues and mitigates any intertemporal constant 
correlated omitted variables. 
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where: 


R, = stock returns are measured using compounded buy-hold market-adjusted 
returns (raw return minus the corresponding value-weighted return), inclusive 
of dividends and other distributions computed over the 12 months beginning 
in the first month of the firm’s fiscal year and ending at the end of the fiscal 
year 5 

EARN, = EPS,/P, ,; earnings before extraordinary items per share in year f, deflated by 
the market value of equity per share at the end of fiscal year 2-1; 
AEARN, = AEPS,/P,_,; earnings before extraordinary items per share in year t minus its 
annual earnings per share in year t— 1, deflated by the market value of equity 
per share at the end of fiscal year 1-1. 


DuPont components and RNOA are as defined еагіег.!8 

Equation (3) examines the contemporaneous relation between returns and earnings and 
whether the components of DuPont analysis are incrementally informative to stock market 
participants. However, as Beaver et al. (1980) point out, prices lead earnings because there 
is a richer information set impounded in stock prices vis-à-vis earnings. Thus, an alternative 
approach is to include future earnings as an independent variable (Warfield and Wild 1992; 
Fama 1990). Similar in spirit to Kothari and Sloan (1992) and Collins et al. (1994), I add 
future levels of RNOA and DuPont components to model (3) as follows:!? 


R, = Po + p,EARN, + p,AEARN, + р,ЕМОА, + p,ARNOA, + р;РМ, + р,АТО, 
+ p,APM, + р,ААТО, + pRNOA,,, + роРМ у + pyATO,,, + 8, (4) 


This specification examines whether current market returns reflect future levels of profit 
margin and asset turnover in addition to future and current levels and changes of RNOA, 
PM, and ATO. 


Short-Window Return Tests 

Previous research has not studied the market reaction to the DuPont components and 
whether they are incremental to the earnings surprise.?? Thus, holding both the expectation 
and the level of earnings constant, the question is whether the source of earnings is useful 
to market participants at the time of the earnings announcement, i.e., is the information in 
these DuPont variables timely?! Consistent with prior research, I examine the unexpected 
return reaction to the earnings surprise. I use changes throughout the analysis because of 
the short-window nature of the test. Changes in the DuPont components are added to see 





1$ The DuPont components аге not scaled by stock price because they are ratios. As a robustness check all DuPont 
variables are scaled by beginning period stock price; inferences are unchanged. 

19 For both Equations (3) and (4), I estimate the regressions with the three Fama-French factors to control for risk. 
Results are qualitatively similar. 

20 To fully calculate PM and ATO, market participants would need some balance sheet information and sales, in 
addition to operating inccme, at the time of the annual earnings announcement. Most firms disclose sales at the 
time of the earnings announcement; and Chen et al. (2002) find that about 52 percent of quarterly earnings 
announcements contain balance sheet information. In addition, they find the highest proportion of balance sheet 
disclosure occurs in the 4th quarter, corresponding to the annual earnings announcements I examine. 

?! Of course, an alternative explanation could be that the market is reacting to different information provided by 
the company at the time of the earnings announcement and that this information is correlated with the DuPont 
components (Beaver et al. 1970). 
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whether they are incrementally significant to the earnings surprise and change in RNOA as 
follows:?? 


UR, = ро + рак, + p,APM, + p,AATO, + p,ARNOA, + е, (5) 
where: 


UR, = stock returns are measured using compounded buy-hold market- 
adjusted returns (raw return minus the corresponding value- 
weighted return), inclusive of dividends and other distributions 
computed over the five-day window surrounding the earnings 
announcement beginning two days before and ending two days 
after the annual earnings announcement for fiscal year /; and 

SUR, (Annual 

Earnings Surprise) = annual I/B/E/S earnings — the most recent median forecast of 
annual earnings for year t deflated by the market value of equity 
per share at the end of fiscal year 2-1. 


Future Return Tests 

The final return test is based on the growing evidence that market participants do not 
fully understand the time-series properties of earnings. This stream of research shows that 
investors sometimes do not understand the future implications of current earnings mapping 
into futcre earnings (e.g., Bernard and Thomas 1989; Sloan 1996; Doyle et al. 2003) and 
that a trading strategy exploiting this information can earn abnormal returns. To implement 
this trading strategy, I explore whether investors understand the future implications of 
ARNOA as a function of the DuPont components using the following regression: 


Ruy = Po + р.ДЕМОА, + р,АРМ, + р;ААТО, + р,858Т Controls 
+ p,RNOA, + p,PM, + p,ATO, + р,Ғата-Егепсһ Risk Factors + £, (6) 


where: 


Кал = future stock returns are measured using compounded buy-hold market-adjusted 
returns (raw return minus the corresponding value-weighted return), inclusive of 
dividends and other distributions beginning four months after the end of the fiscal 
year t and continuing for one year.” 


?? Because short-window return tests capture the updating of priors and represent new information, I only use 
changes in the DuPont components for this set of tests. Implicitly, this assumes that the market's expectations 
of profit margin and asset turnover are simply the prior years’ expectations: a random walk model. The same 
reasoning holds for the testing of analyst forecast revisions below. There is the possibility that AATO is not a 
good measure of the surprise component of ATO. In untabulated tests, I only use innovations in the fourth quarter 
of ATO as a robustness check and find similar results. 

Beginning the return window four months after year-end is standard in the literature (e.g., Sloan 1996), since 
firms generally file Form 10-Ks within four months after the end of the fiscal year (see Alford et al. 1994). For 
firms that delist during the future return period, I calculate the remaining return by taking CRSP's delisting 
return and then reinvesting the proceeds in the value-weighted market portfolio. For firms that delist due to poor 
performance (delisting codes 500 and 520—584), I use а —35 percent delisting return for NYSE/AMEX firms 
and a —55 percent delisting return for NASDAQ firms, as recommended in Shumway (1997) and Shumway and 
Warther (1999). This mitigates concerns with potential survivorship biases. 
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If market participants fully appreciate the predictive power of the DuPont variables, 
then the coefficient is expected to be zero. As control variables, I include the Fama-French 
risk factors of book-to-market ratio (BM), size (MVE), and B (Beta) in my tests as risk 
factors (Fama and French 1993). In addition, I include the three accrual variables from 
RSST (described earlier), which also have been shown to be strong predictors of future 
abnormal returns. In these tests, I use rank regressions where the continuous value of the 
independent variable amount is replaced with its annual decile rank. These are more con- 
servative statistical tests; the variables are scale-free and the only assumption about the 
regression’s functional form is that the relations are monotonic (Iman and Conover 1979). 
To create decile ranks, all the continuous variables are sorted annually into ten equal-sized 
groups numbered 0 to 9 each year and then divided by 9. This allows for easy interpretation 
of the absolute value of the coefficient estimate on a variable as the hedge value moving 
from the top to the bottom decile created to optimize on the information in the variable, 
after controlling for the other variables in the regression (Bernard and Thomas 1989). 


Analyst Forecast Tests 

Because a primary task of equity analysts is to predict future earnings, it is expected 
that their forecasts contain all relevant information. A variety of research provides evidence 
consistent with differing degrees of analyst sophistication. Several studies find that analysts 
do not fully impound relevant accounting information into their earnings forecasts (e.g., 
Stober 1992). A number of studies show that analyst forecasts are inefficient in the sense 
that they do not fully incorporate past information available at the time of their forecasts. 
Lys and Sohn (1990), Klein (1990), and Abarbanell (1991) all suggest that analysts under- 
react to past information reflected in prices. Others have explored whether market anomalies 
can be traced to how information intermediaries such as equity analysts process accounting 
information. Abarbanell and Bernard (1992) find that although analyst forecasts under-react 
to earnings, the biases are not large enough to explain the post-earnings announcement drift 
completely. Bradshaw et al. (2001) explore whether equity analysts understand the lower 
persistence of accruals and find that they, like equity investors, do not fully understand 
accruals. Finally, AB explore whether the forecasts of equity analysts fully incorporate the 
information in the fundamental variables used by Lev and Thiagarajan (1993) and find that 
they do not. 

Notwithstanding the studies above, another series of research studies indicates that the 
relation can go the other way, namely that equity investors can inefficiently utilize infor- 
mation contained in analysts’ earnings forecasts. Mendenhall (1991), Walther (1997) and 
Elgers et al. (2001, 2003) document that investors underweigh information contained in 
analysts’ forecasts. Thus, exploring tests of stock returns and analysts’ forecasts are not 
perfect substitutes since neither one has been shown to subsume the other. Accordingly, 
whether analysts will comprehend the DuPont components in the same way equity investors 
do is still an open question and not immediately obvious from the results of the stock return 
tests. 

To this end, I use two approaches to examine whether analysts fully impound the 
DuPont component information into their forecasts. First, І examine whether the DuPont 
components are associated with analyst forecast revisions of future earnings of period t+1 
in the month immediately before and after the earnings announcement of year 1. This 
approach examines whether the information is associated with analysts revising their prior 
forecasts (e.g., Barth and Hutton 2004). Significant coefficients on the DuPont components 
indicate that the information in these ratios is useful to analysts in revising their priors 
about the future prospects of the firm or is at least correlated with other information that 
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is. Positive coefficients indicate that the analysts are revising their forecasts upward. Once 
again, because of the nature of the dependent variable, I use changes in this specification 
to see if they are incremental to the surprise and changes in RNOA as follows: 


Anal REV, = ро + p,SUR, + p,APM, + p,AATO, + p,ARNOA, + е, (7) 
where: 


Anal_REV, = analyst revision of one-year-ahead earnings forecast measured as the 
revision to the consensus analyst forecast of year 1--1 earnings made just 
after year t earnings are announced. Specifically, it is the first median 
I/B/E/S consensus one-year-ahead forecast of year t+ 1 earnings, minus 
the last median consensus of year 1+1 earnings made directly before the 
announcement of year t earnings, all scaled by share price at the end of 
fiscal year 1—1. 


The second test on equity analysts examines whether analysts completely understand 
the predictive power that the DuPont components have for future profitability. In contrast 
to Equacion (7), the following tests explore whether analysts fully use the information in 
the DuPont components by testing whether future forecast errors for period 1--1 are 
predictable. This type of research design has been used by others such as Bradshaw, 
Richardson, and Sloan (2001). In this specification, because future forecast errors can be 
seen as a level or a change, I include both the levels and changes of the DuPont components 
as follows: 


БЕ = ру + ppARNOA, + p3PM, + р,АТО, + psAPM, + pgAATO, + 2,41 (8) 
where: 


КЕ, = forecast error is the realized earnings for year t+ 1 less the median forecast 
earnings from the month prior to the announcement of t+1 earnings, scaled by 
the stock price at the end of the month of the earnings announcement for year 1. 


The analyst tests above (Equations (7) and (8)) are complementary and provide two 
approaches to analysts’ use of information. The first tests whether analysts use the infor- 
mation in revising expectations and thus provides a lower bound of relevance. The future 
forecast error tests examine whether analysts fully capture all the information in the com- 
ponents and thus place a higher threshold of sophistication on analysts. This latter test 
mirrors the future abnormal return tests presented earlier. Consistently, if analysts fully 
impound the information in the DuPont components when creating forecasts, then the ex- 
pected coefficient is zero. 


HI. EMPIRICAL ANALYSIS 
Sample 
The empirical tests employ publicly available data from three sources: I/B/E/S, CRSP, 
and Compustat. I/B/E/S provides analyst forecast data. I restrict the sample to the 1984— 
2002 period because of weak coverage by I/B/E/S in earlier years. Financial statement 
data are obtained from the Compustat annual database, and stock return data are obtained 
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from the CRSP daily stock returns files. All firm-year observations with SIC codes 6000- 
6999 (financial companies) are excluded because the DuPont decomposition is not mean- 
ingful for these firms. This is consistent with previous studies on DuPont analysis (Nissim 
and Penman 2001; Fairfield and Yohn 2001) and thereby facilitates comparison among 
studies. Firm-year observations that are (1) not tracked by I/B/E/S, (2) have insufficient 
data on Compustat to compute the financial statement variables used in the tests, or (3) do 
not have contemporanecus and future return data on CRSP are eliminated. Requiring the 
sample to have I/B/E/S data biases the sample toward larger firms with analyst following.” 
In addition, all observations that do not have all the necessary information to perform my 
tests are removed as well as firm-year observations with negative NOA and operating in- 
come.” These criteria yield a final sample size of 38,716 firm-year observations with non- 
missing analyst forecasts, financial statement, and returns data. Thus, all tests are performed 
on the same sample.” 


Variable Measurement 
DuPont Decomposition 

RNOA is operating income before interest (Compustat item #178) divided by average 
net operating assets (NOA), where NOA is Operating Assets, — Operating Liabilities, Op- 
erating assets is total assets (Compustat item #6) less cash and short-term investments 
(Compustat item #1 and item #32). Operating liabilities is total assets (Compustat item #6), 
less the long- and short-term portions of debt (Compustat items #9 and #34), less book 
value of total common and preferred equity (Compustat items #60 and #130), less minor- 
ity interest (Compustat item #38). Growth in Net Operating Assets (ANOA) = (NOA, 
— NOA,_,)/NOA,.,. RNOA is decomposed into the multiplicative components of РМ 
(Operating Income (Compustat item #178)/Total Sales (Compustat item #12)) and ATO 
(Sales/Average NOA). APM, = (PM, — PM,_,), and ATO is measured similarly.”” Future 
changes іп RNOA is ARNOA, = RNOA,,, — RNOA, All financial variables are winsorized 
at 1 percent and 99 percent to dampen the effect of outliers on the analysis. 


Control Variable Definitions 

Following AB (1997), I calculate nine fundamental signals (see Table 3 for exact def- 
initions) and consistent with RSST (2005), components of total accruals are defined as 
TACC = AWC + ANCO + AFIN. 

Finally, the control variables used to proxy for risk in the future return tests are cal- 
culated as follows: 


24 For example, in 2001 there were 2,707 firm-year observations with sufficient Compustat data to perform the 
tests of future ARNOA and the control variables. After requiring both I/B/E/S and CRSP, however, there are 
only 1,711 firm-year observations in the final sample for year 2001. It should be noted that those observations 
still comprise about 92 percent of the market capitalization of all Compustat firms in that year and therefore 
constitute a representative sample. 

25 Removing firms with negative operating income results in a loss of about 8,500 firm-year observations from my 

sample (about 18 percent), which is slightly less than the percentage Hayn (1995) reports because operating 

income is further up the income statement and does not include special items. This choice was made to (1) 

facilitate comparison with other studies (Fairfield and Yohn 2001), (2) remove firm-year observations where 

earnings do not map clearly into equity valuation (Burgstahler and Dichev 1997; Collins et al. 1999), and (3) 

allow for a clear ranking of performance. As an empirical matter, all the analysis was performed on the entire 

sample including loss firms with extremely similar results. 

As mentioned before, using delisting returns helps mitigate concerns of survivorship bias caused by requiring 

one-year-ahead future returns. 

27 As a robustness check, I also measure APM and ДАТО in identical fashion as FY2001 (е.р., APM, = (PM, 
— PM,_,)*ATO,_,). Inferences аге not changed. 


ы 
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BM = book value of equity (Compustat item #60)/Market Value of 
Equity (shares X price — item #25 X item #199); 
MVE (Size of the Firm) = Log(Market Value of Equity); and 

BETA (B) = B for firm i for fiscal year t is estimated by a market model 
regression. The regression is run using weekly returns for a 
period of two, years ending at the end of the fiscal year from 
which I obtain the data to compute each of the financial 
ratios. 


IV. RESULTS 

Table 1 presents descriptive statistics for the variables in the analysis. Most of the 
values are consistent with prior literature. RNOA and PM are slightly higher than the values 
reported in Nissim and Penman (2001) because (1) loss firms are excluded in this analy- 
sis and (2) I/B/E/S coverage is required in the sample, and analysts generally follow larger 
and more profitable firms (McNichols and O'Brien 1997). In addition, the distributions of 
both PM and ATO show that the means are larger than the medians, indicating positive 
skewness. Although not reflected in the 75th percentile, large outlier values of these ratios 
are present in the data. Table 2 presents Pearson and Spearman rank correlations between 
the variables of interest. Looking at the Spearman correlations, there is a strong negative 
correlation between PM and ATO at —0.364, consistent with Nissim and Penman (2001). 


Future ARNOA 


The prediction of future changes in RNOA (ARNOA,,,) is presented in Table 3. Panel 
A presents the results examining the levels of PM and ATO. Model 1 shows the DuPont 
components with changes in NOA and RNOA as control variables.” Consistent with prior 
literature, neither PM nor ATO predicts future changes in RNOA. In models 2, 3, and 4, I 
control for earnings predictors from prior literature. First, I examine the nine fundamental 
signals used by AB (1997) in model 2. Although the coefficients are not reported, most of 
the AB signals are consistent in sign and magnitude with AB (1997) with the exception 
of AB_GM, which is significant and positive іп my analysis and negative in theirs.” 
In model 3, I control for the expanded definition of accruals from RSST (2005), and finally 
model 4 controls for all the variables simultaneously. In general, the RSST variables are 
still significant and consistent with prior work (i.e., AFIN is no longer significant). Inter- 
estingly, in the final specification when the AB variables are included along with the RSST 
variables, ATO is positive and significant although it is not significant in any of the other 
specifications or in prior literature (Fairfield and Yohn 2001; Soliman 2004). In unreported 
robustness checks, the significance appears to occur when adding the CAPEX variable, 
indicating that prior studies may have been misspecified without controlling for increases 
in capita] expenditures above the industry average. 

Finally, Panel B of Table 3 presents the changes specification used in prior studies. 
Consistent with prior literature (Fairfield and Yohn 2001; Penman and Zhang 2003), model 
1 shows that only ДАТО is positive and significant in predicting future changes in RNOA.*° 
In models 2, 3, and 4, I show that this significance survives the inclusion of all the earnings 





28 This is done primarily to mimic model 2 in Fairfield and Yohn (2001). Fairfield et al. (2003b) argue that ANOA 
is a proxy for growth find and that it subsumes the operating accrual anomaly proposed by Sloan (1996). 

9 Many design differences can explain this inconsistency between this paper and Abarbanell and Bushee (1997): 
(1) a different sample period, (2) use of ARNOA in this analysis versus AEPS, or (3) the inclusion of PM in the 
regression which is highly correlated with Gross Margin (AB..GM). 

30 With the notable exception that prior studies did not include (RNOA as a control variable. 
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TABLE 1 
Descriptive Statistics 

Mean Std. Dev. 25% Median 75% 
NOA, 1,122 2,997 44.4 160.1 691.2 
RNOA, 0.279 0.354 0.113 0.181 0.300 
PM, 0.115 0.082 0.056 қ 0.096 0.153 
АТО, 2.85 2.81 1.34 2.11 3.29 
ARNOA, 0.000 0.431 -0.048 -0.002 0.038 
АРМ, 0.000 0.058 -0.017 0.000 0.016 
ААТО, —0.009 0.150 —0.154 —0.022 0.140 
Anal. .REV, -0.011 0.024 -0.003 0.000 0.001 
SUR, -0.005 0.022 -0.004 0.000 0.002 
К, 0.066 0.608 – 0.278 —0.033 0.244 
EARN, 0.128 0.794 0.037 0.076 0.137 
AEARN, 0.009 0.213 —0.000 0.000 0.002 





Тһе sample size is 38,716 firm-year observations from 1984-2002. Variables аге winsorized at the 1 percent and 
99 percent levels. 


Variable definitions: 
NOA (Net Operating Assets) = Operating Assets minus Operating Liabilities; Operating Assets is calculated 
as total assets (item #6) less cash and short-term investments (item #1) and 
(item 832); Operating Liabilities is calculated as total assets less total debt 
(items #9 and #34), less book value of total common and preferred equity 
(items #60 and #130), less minority interest (item #38); 
PM, (Profit Margin) = Operating Income, (item #178)/Total Sales, (item #12); 
ATO, (Asset Turnover) = Sales,/ Average NOA, ((NOA, + NOA, 1)/2); 
RNOA, (Return on Net Operating 
Assets) 
ARNOA, 
APM, 
AATO, 
Anal. REV, (Analyst Revision) 


PM, х АТО; 

change in RNOA from year t-1 through t (RNOA, — КМОА, 1); 

change in Profit Margin (PM, – PM, |); 

change Asset Turnover (ATO, - ATO,_,); 

one-year-ahead earnings forecasts measured as the revision to the consensus 

analyst forecast of year г+1 earnings made just after year f earnings are 

announced; specifically, it is the first median I/B/E/S consensus one-year- 
ahead forecast of year t+ 1 earnings minus the last median consensus of 

year 1+1 earnings made directly before the announcement of year t 

earnings, all scaled by share price at the end of fiscal year 1-1; 

SUR, (Annual Earnings Surprise) = annual I/B/E/S earnings minus the most recent median forecast of annual 
earnings for year t deflated by the market value of equity per share at the 
end of fiscal year t— 1; 

R, — stock returns are measured using compounded buy-hold market-adjusted 
returns (raw return minus the corresponding value-weighted return), 
inclusive of dividends and other distributions computed over the 12 months 
beginning in the first month of the firm's fiscal yeer and ending at the end 
of the fiscal year t; 

EARN, = EPS, P, ,; the firm's earnings before extraordinary items per share in year t 
deflated by the market value of equity per share at the end of fiscal year 
t—1; and 

AEARN, = AEPS,/P,_,; the firm's earnings before extraordinary items per share in year 

t minus its annual earnings per share in year 2-1 deflated by the market 

value of equity per share at the end of fiscal year —1. 





predictors that exist in the current literature, particularly those of AB and RSST. Thus, 
despite the obvious collinearity that may exist between the DuPont components and the 
control variables, the predicative power of the AATO remains statistically significant. This 
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Time-Series Means and t-Statistics for Codices from Annual Cross-Sectional Regressions 
of Future One-Year-Ahead Change in RNOA (ARNOA,,,) on the DuPont Components 
Independent Variables Model 1 Model 2 Model 3 Model 4 

Panel À: Levels of DuPont Components 
АКМОА, = Po + p,RNOA, + р,РМ, + p,ATO, + p,ARNOA, + pSANOA, 
+ RSST Controls + AB Controls + vw, 





0.038 0.066 0.045 0.072 

Intercept (2.97) (3.71) (3.28) (4.36) 
—0.263 —0.265 —0.365 ~0.257 

RNOA, (-4.53) (—5.58) (-4.63) (-525) 
ey 0.220 0.107 0.321 0.121 
i (117) (148) (126) (116) 
"n —0.005 —0.006 0.002 0.006 
: (-1.37) (—1.30) (—1.53) Q.14) 
—0.045 —0.066 —0.061 —0.061 

ARNOA, (-331) (-2.66) (-3.25) (-2.81) 

—0.055 
АМОА, (-592) 

-0,359 —0.266 

AWC, (7.08) (-3.01) 
—0212 –0.174 

ANCO, (10:53) (4,91) 
0.134 0.052 

AFIN, (-5.40) (—0.92) 
AB Controls Not Included Included Not Included Included 
Adjusted R? 16.8% 17.5% 16.8% 19.8% 


Panel В: Changes іп DuPont Components 
АКМОА,, = Po + p,RNOA, + p,APM, + р,ААТО, + p,ARNOA, + p;ANOA, 


+ RSST Controls + AB Controls + 0,41 


~ поо ош сш Nm 
RIA, (Сот, (575) (552 (539 
АРМ, ал (5 a89 129) 
АТО, 429) 295 449 (205) 
ARNOA, (СОЗУ Сэ; C293 aap 
ANOA, 1502 
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TABLE 3 (continued) 





Independent Variables Model 1 Model 2 Model 3 Model 4 
-0.321 -0.248 
AWC, (-4.57) (-3.31) 
-0.176 -0.149 
АМСО, (-8.29) (-4.93) 
—0.098 --0.044 
AFIN, (73.42) (—0.74) 
AB Controls Not Included Included Not Included Included 
Adjusted R? 16.996 17.596 16.8% 21.3% 


The sample consists of 38,716 firm-year observations from 1984-2002. Regression results are based on 19 
annual regressions using the Fama-MacBeth approach of averaging coefficients and calculating the t-statistics as 


StdDev ; А 2 : 
follows: f NE Р where 5 is the simple average of the annual coefficients, n is the number of annual 
n 





regressions and StdDevp is the standard deviation of the annual coefficients. 
МОА (Net Operating 
Assets) — Operating Assets minus Operating Liabilities; Operating Assets is calculated as total 
assets (item #6) less cash and short-term investments (item #1) and (item #32); 
Operating Liabilities is calculated as total assets less total debt (items #9 and #34), less 
book value of total common and preferred equity (items #60 and #130), less minority 
interest (item #38). 
ANOA (Growth in Net 
Operating Assets) = (МОА, — NOA,_,)/NOA,_,; 
PM, = Operating Income, (item #178)/ Тога! Sales, (item #12); 
ATO, = Sales,/ Average NOA, ((NOA, + NOA, ,)/2); 
RNOA, - PM, X АТО; 
ARNOA,,, = RNOA,,, — RNOA; 
ARNOA, = RNOA, — КУОА,_;; 
APM, = РМ, ~ PM, 
ААТО, = ATO, - ATO, |; 
AWC, = WC, - WC,_,; WC is calculated as Current Operating Assets (COA) — Current 
Operating Liabilities (COL), COA = current assets (Compustat Item #4) — cash and 
Short-Term Investments (STI) (Compustat Item #1), and COL = current liabilities 
(Compustat Item #5) — debt in current liabilities (Compustat Item #34); 
ANCO, = chenge in net noncurrent operating assets is defined as NCO, - МСО, |; NCO is 
calculated as Noncurrent Operating Assets (NCOA) — Noncurrent Operating Liabilities 
(NCOL), МСОА = total assets (Compustat Item #6) — current assets (Compustat Item 
#4) - investments and advances (Compustat Item #32), and NCOL = total liabilities 
(Compustat Item #181) — current liabilities (Compustat Item #5) - long-term debt 
(Compustat Item #9); and 
AFIN, = change in net financial assets is defined as FIN, — FIN, , and FIN = Financial Assets 
(FINA) - Financial Liabilities (FINL), ЕМА = Short-Term Investments (STI) 
(Compustat Item #193) + Long-Term Investments (LTI) (Compustat Item #32), and 
FINL = long-term debt (Compustat Item #9) + debt in current liabilities (Compustat 
Item #34) + preferred stock (Compustat Item #130). 


AB Controls are comprised of the following nine variables 
AB_INV = Alnventory (#3) — ASales; 
AB_AR = AAccounts Receivable (#2) - ASales; 
АВ_САРЕХ = Alndustry Capex — AFirm Capex (#30); 
AB_GM = ASales — AGross Margin (#12-41); 


AB_ETR = Effective Tax Rate i У ETR) – ит | X AEARN, where ETR, = 
т=1 


АВ_ЕО = 0 for LIFO, 1 for FIFO or other; 
AB_AQ = 0 for Unqualified, 1 for Qualified or other; 
AB_SandA = ASelling and Admin Expenses (#189) — ASales; and 
AB_LF = (Past Sales/Past Employees (#29) — Sales/Employees)/(Past Sales/Past Employees). 


TaxExpense(#16), | 
ЕВТ(#170 + #65), 
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supports the prior literature findings and is consistent with the notion that changes in asset 
turnover bring new information in predicting future changes in profitability and is consistent 
with the economic intuition that innovations in ATO reflect increases in the efficiency of 
asset usage in generating revenues. This change in firm operational efficiency does not 
appear to be captured by any of the accounting signals from the prior literature included 
in the znalysis. 


Stock Return Tests 
Табе 4 presents the results from the long-window association tests of Equation (3). 
The first regression model shows that AEARN is significant in explaining returns, whereas 


| ТАВГЕ 4 
Time-Series Means and t-Statistics for Coefficients from Annual Cross-Sectional Regressions 
of Contemporaneous Returns on DuPont Components 


OLS Regressions for Market-Adjusted Returns 
R, = Po + p,EARN, + p,AEARN, + pRNOA, + pRNOA, + p,PM, + рАТО, 
+ p;APM, + рДАТО, + е, 


Modell 0.0443 0.224 2.795 | 4.82% 
(1.85) (1.43) (2.44) (2.65) 

Model 2 -0.076 0.334 2.826 0.381 0.668 11.46% 
(-3.27) (1.84) (2.77) (9.96) (6.70) (6.45) 

Model 3 -—0.129 0.308 2.885 0284 0.067 0.496 0.006 12.48% 
(-473 (1.70) (2.76) (6.84) (6.69) (2.99) (2.36) (7.17) 


Model 4 0.123 0.313 2.839 0.278 -0.003 0.495 0.004 0.122 0.089 14.00% 
(-4.78) (1.63) (2.68) (7.04) (-0.09) (3.00) (1.30) (1.93) (6.45) (6.85) 


The sample consists of 38,716 firm-year observations from 1984—2002. Regression results are based оп 19 
annual regressions using the Fama-MacBeth approach of averaging coefficients and calculating the t-statistics as 


ар 
foliows: 5 / =. VE where p is the simple average of the annual coefficients, n is the number of annual 
n 





regressions and StdDevp is the standard deviation of the annual coefficients. 
R, = stock returns are measured using compounded buy-hold market-adjusted returns 
(raw return minus the corresponding value-weighted return), inclusive of 
dividends and other distributions computed over the 12 months beginning in the 
first month of the firm's fiscal year and ending at the end of the fiscal year t; 
EARN, = EPS, /P,_,; the firm's earnings before extraordinary items per share in year t 
deflated by the market value of equity per share at the end of fiscal year 2-1; 
AEARN, = AEPS, /P, ,; the firm's earnings per share before extraordinary items per share 
in year t minus its annual earnings in year t—1 deflated by the market value of 
equity per share at the end of fiscal year t—1; 
МОА (Net Operating Assets) = Operating Assets — Operating Liabilities; Operating Assets is calculated as total 
assets (item #6) less cash and short-term investments (item #1) and (item #32); 
Operating Liabilities is calculated as total assets less total debt (items #9 and 
#34), less book value of total common and preferred equity (items #60 and 
$130), less minority interest (item #38); 
PM, = Operating Income, (item #178)/ Тога! Sales, (item #12); 
ATO, = Sales,/ Average NOA, ((NOA, + NOA, ,)/2); 
RNOA, = PM, X ATO; 
ARNOA, = RNOA, — RNOA, ,; 
APM, = PM, — PM,_,; and 
ДАТО, = АТО, - АТО, |. 
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EARN is not. Adjusted К?з are at levels consistent with prior literature—about 4 percent.>! 
Model 2 changes the analysis slightly to focus on different measures of profitability. Instead 
of just using EARN and AEARN, RNOA and ARNOA are added to the analysis. Many in 
the valuation literature are using RNOA as a better measure of economic performance (e.g., 
Penman and Zhang 2003; Fairfield and Yohn 2001; Nissim and Penman 2001; Richardson 
et al. 2006; Fairfield et al. 2003a). Model 2 bears out this choice. The results show that 
simply adding RNOA and ARNOA increases the adjusted R? from 4.8 percent to 11.5 per- 
cent. An (untabulated) Vuong (1989) test and F-test confirms that this increase is statistically 
significant. Thus, these variables are not only incrementally significant to EARN, but also 
dramatically increase the traditionally low R?s that come with this type of analysis (Lev 
1989). 

When PM and ATO are added to the regression in model 3, both components are 
significant and positive with t-statistics of 2.99 and 2.36, respectively. This is somewhat 
surprising given that the levels of these variables did not predict future changes in profit- 
ability in table 3.?? Further, it is interesting that RNOA is still significant in models 3 and 
4, especially given that it is simply PM X ATO, both of which are already in the regression 
equation. Thus, not only is PM and ATO incremental to RNOA, but RNOA appears to capture 
more information than is contained in its parts as well as in EARN. Finally, when DuPont 
component changes are added in the final specification (model 4), we again find that AATO 
is significant and positive, consistent with the incremental explanatory power documented 
in Panel B of Table 3, but that ARNOA is not. Apparently, much of the strong predictive 
power of АКМОА in models 2 and 3 is driven by ДАТО and not АРМ. Table 4 highlights 
several findings. First, AATO is the only change component that is significantly associated 
with contemporaneous returns consistent with the earnings prediction results. Second, the 
explanatory power of the return regression increases significantly with the addition of RNOA 
to EARN. And finally, despite the lack of earnings predictive ability, both PM and ATO are 
significant in explaining contemporaneous returns. This indicates that the DuPont compo- 
nents are incremental to earnings in capturing the information relevant to investors in pricing 
securities with explanatory power as high as 14 percent when examining RNOA and the 
DuPont components. 

Table 5 presents the results of the tests of Equation (4)—whether future levels of PM 
and ATO in year t+1 are associated with contemporaneous returns in year t. The coefficient 
руу on ATO,,, is significant with t-statistic of 3.44. The results indicate that this future 
component is significant and incremental to current and future earnings. Once again, this 
points to the importance of asset turnover as a useful and informative ratio on the economics 
of the firm. Also note that, consistent with Table 4, RNOA remains significant even after 
adding the current and future levels of its components, PM and ATO. Not only are market 
returns associated with current changes in ATO, but market participants appear to positively 
price future changes in ATO and the efficient deployment of capital it signifies. 

Table 6 provides the results of tests of Equation (5). Recall from Section II that only 
changes in the DuPont components are included in these return tests because of the nature 
of the short-window tests. In model 1, the coefficient on surprise (SUR) is positive and 





3! Prior literature has found that in the same regression EARN is significant, whereas AEARN is not (e.g., Amir 
and Lev 1986). In unreported results, when I estimate this regression equation using the entire sample (including 
loss firms), I find that bcth components are statistically significant and positive. Once again, different sample 
composition and sample periods may explain this difference. 

32 In unreported rank regressions where the scale is consistent across both variables, PM has a larger coefficient 
than ATO indicating that PM has a somewhat larger relative importance than ATO in explaining contemporaneous 
returns. 
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TABLE 6 
Time-Series Means and t-Statistics for Coefficients from Annual Cross-Sectional Regressions 
of Short-Window Unexpected Returns on the DuPont Components 


UR, = Po + рак, + p,APM, + p,AATO, + p,ARNOA, + 2, 


Intercept SUR, APM, AATO, ARNOA, Adj. R? 

Model 1 0.006 0.119 0.19% 
(5.07) (4.32) 222 (2.54) 

Model 2 0.007 “ 0.145 —0.001 0.003 0.21% 
(5.17) (4.53) (-0.72) (3.86) (1.07) 

Model 3 0.006 0.144 -0.004 0.002. 0.003 0.24% 
(5.21) (4.59) (-1.55) (2.01) (1.40) (1.08) 


The sample consists of 38,716 firm-year observations from 1984-2002. Regression results are based оп 19 
annual regressions using the Fama-MacBeth approach of averaging coefficients and calculating the t-statistics as 
follows: f Заро where f is the simple average of the annual coefficients, n is ће number of annual 

n 
regressions and StdDevp is the standard deviation of the annual coefficients. 

UR, = stock returns are measured using compounded buy-hold market-adjusted 
returns (raw return minus the corresponding value-weighted return), 
inclusive of dividends and other distributions computed over the five-day 
window surrounding the earnings announcement beginning two days before 

and ending two days after the annual earnings announcement for fiscal year 
t 
SUR, (Annual Earnings Surprise) = annual I/B/E/S earnings - the most recent median forecast of annual 
earnings for year t; 
МОА (Net Operating Assets) — Operating Assets — Operating Liabilities; Operating Assets is calculated as 
total assets (item #6) less cash and short-term investments (item #1) and 
(item #32); Operating Liabilities is calculated as total assets less total debt 
(items 49 and #34), less book value of total common and preferred equity 
(items #60 and #130), less minority interest (item #38); 
PM, = Operating Income, (item #178)/ Total Sales, (item #12); 
АТО, = Sales,/ Average NOA, ((NOA, + NOA,_,)/2); 
RNOA, = PM, X АТО; 
ARNOA, = RNOA, - RNOA,_,; 
АРМ, = PM, — PM,_,; and 
ДАТО, = АТО, - АТО, |. 


significant, as would be expected. In the second model, only AATO is significant and 
positive, which is consistent with its implications for future earnings from Panel B of Table 
3. Positive changes in ATO are associated with positive abnormal returns around the earn- 
ings announcement, and the result holds even after controlling for the change of profitability 
(ARNOA) above and beyond the surprise in the final regression. 

In my final return test, a trading strategy is explored that exploits the information in 
these variables. Table 7 presents the results. Model 1 indicates that there is a correspondence 
between AATO and future abnormal stock returns. The abnormal future return on such a 
simple signal is surprising, but is consistent with the future forecast error tests presented 
below. Market participants do not appear to fully impound the future predictive power of 
AATO for future changes in profitability found in Table 3. Additionally, the chance that 
AATO is simply measuring risk is also minimized by the low increase in adjusted R? in 
Table 4 when adding the DuPont components. As mentioned earlier, the coefficients are 
decile-ranked in order to facilitate interpretation. The coefficient on ДАТО indicates that a 
trading strategy optimizing the information in AATO would result in a hedge return of 
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TABLE 7 
'Time-Series Means and t-Statistics for Coefficients from Annual Cross-Sectional Regressions 
of Future Abnormal Returns on the Ranks of DuPont Components 
Rist = Po + pp ARNOA, + p,APM, + p,AATO, + p,RSST Controls + psRNOA, + p,PM, 
+ p,ATO, + pyFama French Risk Factors + €i 


Independent Variables Model 1 Model 2 Model 3 
is —0.061 —0.014 —0.115 
tercept -2.15 —0.49 —2.83 
0.001 —0.001 —0.000 

АКМОА, 0.11 —0.12 —0.08 
0.006 0.016 0.016 

АРМ, 0.33 123 073 
0.078 0.054. 0.052 

ДАТО, 512 3.11 2.52, 
—0.513 —0.557 

AWC, —4.61 5.58 
—0.162 —0.193 

ANCO, —3.96 22506 
0.041 0.108 

AFIN, -1.14 -2.29 
0.070 

RNOA, 141 
0.110 

РМ, ~ 1.04 
0.000 

АТО, 0.29 
FF Risk Factors Included Included Included 

Adjusted R? 1.6% 3.0% 3.8% 


The sample consists of 38,716 firm-year observations from 1984—2002. Regression results are based on 19 
annual regressions using the Fama-MacBeth approach of averaging coefficients and calculating the t-statistics as 
follows: ё г желер where р is the simple average of the annual coefficients, n is the number of annual 

n n 

regressions and StdDevp is the standard deviation of the annual coefficients. 

R,+ı (Future Abnormal Returns) = compound buy-and-hold returns inclusive of all dividends and other 
distributions less the value-weighted market index beginning four months 
after the end of the fiscal year and continuing for one year; variables are 
ranked annually and assigned to deciles; the continuous value of the variables 
is replaced by decile-rank in the regressions and divided by 9; 

NOA (Net Operating Assets) = Operating Assets - Operating Liabilities; Operating Assets is calculated as 
total assets (item #6) less cash and short-term investments (item #1) and 
(item #32); Operating Liabilities is calculated as total assets less total debt 
(items #9 and #34), less book value of total common and preferred equity 
(items #60 and #130), less minority interest (item #38); 
PM, = Operating Income, (item #178)/Total Sales, (item #12); 
ATO, = Sales,/ Average NOA, ((NOA, + NOA,_,)/2); 
RNOA, = PM, X АТО; 
АРМ, = РМ, — PM, 
ДАТО, = ATO, - АТО, |; 
ARNOA, = RNOA, - RNOA, ,; 


(continued оп next page) 
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TABLE 7 (continued) 


AWC, = WC, – WC,_,; WC is calculated as Current Operating Assets (COA) 
— Current Operating Liabilities (COL), and COA = Current Assets 
(Compustat Item #4) — Cash and Short-Term Investments (STI) (Compustat 
Item #1), and COL = Current Liabilities (Compustat Item #5) — Debt in 
Current Liabilities (Compustat Item #34). 

ANCO, = change in net noncurrent operating assets is defined as NCO, - МСО,. |. 
NCO is calculated as Non-Current Operating Assets (NCOA) — Non-Current 
Operating Liabilities (NCOL), and NCOA = Total Assets (Compustat item 
#6) — Current Assets (Compustat Item #4) — Investments and Advances 
(Compustat Item #32), and NCOL = Total Liabilities (Compustat Item #181) 
— Current Liabilities (Compustat Item #5) — Long-Term Debt (Compustat 
Item #9). 

AFIN, = change in net financial assets is defined as FIN, — FIN,_,, and FIN 
= Financial Assets (FINA) - Financial Liabilities (FINL). FINA = Short- 
Term Investments (STI) (Compustat Item #193) + Long-Term Investments 
(LTD (Compustat Item #32), and FINL = Long-Term Debt (Compustat Item 
#9) + Debt in Current Liabilities (Compustat Item #34) + Preferred Stock 
(Compustat Item #130). 


FF Risk Factors are comprised of book-to-market ratio, log (MVE), and Beta. Book-to-Market Ratio = Book 
value of equity (Compustat item #60)/Market Value of Equity (shares Х price - item #25 х item #199). MVE 
= Log (Market Value of Equity). BETA (B) for firm i for fiscal year t is estimated by a market model 
regression. The regression is run using weekly returns for a period of two years ending at the end of the fiscal 
year from which I obtain the data to compute each of the financial ratios. 


about 7.8 percent after controlling for ARNOA and the three Fama and French (1993) risk 
factors. The return drops to about 5.2 percent but remains statistically significant, even after 
controlling for the RSST accrual measures and the levels of the DuPont components. Thus, 
market participants do not appreciate the persistent nature of changes to asset efficiency as 
measured by ATO. 


Analyst Forecast Revision Tests 


Table 8 presents the first set of analyst tests that are used to ascertain whether analyst 
forecast revisions are associated with the DuPont components. In the first regression, 
the forecast surprise is positive and significant, consistent with analysts revising their fore- 
casts of future earnings in the same direction as the earnings surprise. Model 2 adds the 
DuPont components. Once again, AATO is the only DuPont component that is positive and 
significant. Model 3 shows that the significance remains even after including the change of 
RNOA.? Recall that changes in ATO positively predict future changes in profitability. Thus, 
the association between analyst forecast revisions and changes in the DuPont components 
is consistent with their predictive ability of future profitability and indicates that analysts 
are revising their forecasts in a manner consistent with the predictive properties of AATO. 

Table 9 presents the analysis of explaining future forecast errors from Equation (8). 
Model 1 presents the levels of the components. Both are insignificant, which is again 
consistent with the lack of power on predicting future profitability. Model 2 presents the 
changes specification. Surprisingly, both APM and AATO are statistically significant. This 
is surprising because APM (1) has no predictive power with respect to future changes in 
profitability and (2) generally has similar time-series properties to RNOA (Nissim and 
Penman 2001). Accordingly, one would expect analysts to properly impound the informa- 
tion in this variable. 


33 In unreported portfolio tests, APM also appeared to have some predictive power when the earnings surprise 
control was not included. 
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TABLE 8 
Time-Series Means and t-Statistics for Coefficients from Annual Cross-Sectional Regressions 
of Analysts Forecast Revisions on the DuPont Components 


Anal. REV, = р, + p,SUR, + p,APM, + p,AATO, + p,ARNOA, + е, 


Intercept SUR, APM, AATO, ARNOA, Adj. R? 
Model 1 –0.002 0.062 1.09% 
(-5.40) (3.06) (2.66) 
Model 2 -0.002 0.066 0.001 0.001 1.4% 
(-4.44) (3.26) (1.09) (3.63) (2.88) 
Model 3 —0.002 0.066 0.001 0.001 0.000 1.32% 
(-4.40) (3.26) (0.94) (2.44) (0.01) (3.02) 


The sampie consists of 38,716 firm-year observations from 1984—2002. Regression results are based оп 19 
annual regressions using the Fama-MacBeth approach of averaging coefficients and calculating the t-statistics as 


tdD ; 
follows: 6 || 2 VIE where р is the simple average of the annual coefficients, n is the number of annual 
n 





regressions and StdDevp is the standard deviation of the annual coefficients. 


Anal. REV, (Analyst Revision) = one-year-ahead earnings forecasts measured as the revision to the 

consensus analyst forecast of year /--1 earnings made just after year 
t earnings are announced. Specifically, it is the first median I/B/E/S 
consensus one-year-ahead forecast of year t--1 earnings, minus the 
last median consensus of year t--1 earnings made directly before the 
announcement of year f earnings, all scaled by share price at the end 
of fiscal year t—1; 

SUR, (Annual Earnings Surprise) — annual I/B/E/S earnings — the most recent median forecast of 
annual earnings for year t; 

МОА (Net Operating Assets) — Operating Assets — Operating Liabilities; Operating Assets is 
calculated as total assets (item #6) less cash and short-term 
investments (item #1) and (item #32); Operating liabilities is 
calculated as total assets less total debt (items #9 and #34), less 
book value of total common and preferred equity (items #60 and 
#130), less minority interest (item #38); 

ANOA (Growth in Net Operating Assets) = (NOA, — NOA,_,)/NOA,_,; 
PM, = Operating Income, (item #178)/ Тога! Sales, (item #12); = 
ATO, = Sales,/ Average NOA, ((NOA, + NOA,_,)/2); 
RNOA, = PM, х АТО; 
АРМ, = РМ, — PM, ;; 
ДАТО, = АТО, - АТО, |; and 
ARNOA, = RNOA, - RNOA,.,. 


But the analysis suggests that analysts do not appear to employ all the information in 
AATO when making forecasts. The positive sign of the coefficient is also important. Recall 
that AATO positively predicts future changes in profitability after controlling for the 
ARNOA. The positive coefficient on this variable indicates that, on average, analysts’ fore- 
cast errors seem to be predicted by AATO, consistent with the positive prediction of future 
profitability and is entirely consistent with the future abnormal return tests. Specifically, it 
gives support to the idea that analysts do not fully appreciate the information in this variable, 
and that (similar to Abarbanell and Bernard [1992]) market participants may be relying on 
analysts for information. Overall, the two tests seem to confirm that there is information 
contained in AATO that is not completely understood by market participants, and both point 
to the lack of appreciation of the predictive abilities of AATO. 
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TABLE 9 
Time-Series Means and t-Statistics for Coefficients from Annual Cross-Sectional Regressions 
of Future Forecast Errors on the DuPont Components 


БЕ, = p, + рҙАКМОА, + p,PM, + p,ATO, + psAPM, + рААТО, + E+; 


Intercept ARNOA, PM, ATO, APM, AATO, Adj. R? 

Model 1 0.013 -0.001 -0.013 -0.000 1.74% 
(8.44) (-1.35) (-1.62) (-0.09) (1.46) 

Model 2 0.015 0.001 0.002 0.002 2.78% 
(11.27) (1.09) (3.29) (2.56) (7.45) 

Model 3 0.013 0.000 —0.013 —0.000 0.002 0.002 1.79% 
(8.57) (0.48) (-1.83) (-0.30) (3.27) (2.54) (8.32) 


Тһе sample consists of 38,716 firm-year observations from 1984-2002. Regression results are based оп 19 
annual regressions using the Fama-MacBeth approach of averaging coefficients and calculating the t-statistics as 


follows: б / дарет» where р is the simple average of the annual coefficients, л is the number of annual 
n 





regressions, and StdDevp is the standard deviation of the annual coefficients. 


FE,,, (Forecast error) = realized earnings for year 1+1 less the median forecast earnings from the months 
prior to the announcement of t+1 earnings, scaled by the stock price in the 
month of the earnings announcement for year f; 
МОА (Net Operating Assets) = Operating Assets — Operating Liabilities; Operating Assets is calculated as total 
assets (item #6) less cash and short-term investments (item 41) and (item #32); 
Operating liabilities is calculated as total assets less total debt (items #9 and 
#34), less book value of total common and preferred equity (items #60 and 
#130), less minority interest (item #38); 
PM, = Operating Income, (item #178)/ Тога] Sales, (item #12); 
ATO, = Sales,/ Average NOA, ((NOA, + NOA, /)/2); 
RNOA, = PM, X АТО; 
АРМ, = PM, — РМ, 
ДАТО, = ATO, - АТО, _,; and 
ARNOA, = RNOA, - КМОА,_.. 


V. CONCLUSION 

In this paper, the usefulness of DuPont analysis, a common form of financial statement 
analysis that decomposes return on net operating assets (RNOA) into two multiplicative 
components: profit margin and asset turnover, is comprehensively tested. This decomposi- 
tion breaks down earnings into two meaningful ratios that are interpretable. Consistent with 
prior literature and the economic intuition that an increase in asset turnover represents an 
improvement in asset utilization that will generate future results, I find that changes in asset 
turnover have positive explanatory power for future changes in RNOA incremental to current 
changes in RNOA. This paper contributes to this growing literature by confirming that the 
information contained in changes in asset turnover is incremental to other documented 
predictors of profitability such as accruals and the fundamental signals used by experts in 
Lev and Thiagarajan (1993). 

However, the primary focus of the paper is how market participants, such as equity 
analysts and stock market investors, use DuPont components in assessing the prospects of 
the firm. The paper examines the stock market’s association with the information in the 
DuPont components variables through long- and short-window tests and finds that the mar- 
ket recognizes the future RNOA implications of these components. As would be expected, 
long-window stock returns are positively associated with changes in asset turnover. Addi- 
tionally, short-window returns show that the market responds favorably to changes in asset 
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turnover. However, future return tests confirm that this favorable response is incomplete. 
Analyst forecast revision tests mirror the short-window return results. I find that there is 
positive revision to future earning forecasts associated with changes in asset turnover that 
is incremental to the earnings surprise as well as changes in total profitability. Thus, sell- 
side analysts appear to properly use the information in AATO in assessing the future pros- 
pects of the firm at least from a directional perspective. However, I find that although there 
is an association with this ratio and revisions of future earnings forecasts, there appears to 
be information in the DuPont components that goes unused by analysts as evidenced by 
the predictability of future forecast errors. The consistency of the future analyst forecast 
error tes:s with the future return tests is reassuring. In the spirit of Abarbanell and Bernard 
(1992), it points to the possibility that investors may be misled partially because analysts 
do not impound the differential time-series properties of these two components. 

Overall, the study finds that the DuPont analysis is a useful tool of financial statement 
analysis. Unlike other analyses, the DuPont decomposition of RNOA has the nice feature 
of being derived from a theoretical and parsimonious framework of valuation and relates 
to the operational aspects of the firm. In particular, the analysis points to the value of 
focusing on changes in asset turnover. 
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RICK ANTLE, FR@YSTEIN GJESDAL, and PIERRE JINGHONG LIANG (editors), Es- 
says in Accounting Theory in Honour of Joel S. Demski (New York, NY: Springer, 
2007, ISBN 13: 978-0387-30397-0, pp. xix, 326). 


“Since the 1960s, Joel Demski has been a potent force in the accounting scholarship and education. Always 
a rebel, Joel sees any set of received doctrines as more of a target (in the military sense) than as being set in 
stone” (p. xvii). These sentences form the promising beginning of the Preface of a book that would be more 
typically seen in Continental Europe than in the U.S. It is a book that may best be characterized as a Festschrift, 
that is, a collection of articles with the following common attributes: the editors are closely related to the honored 
scholar, and here they are former doctoral students of Joel Demski; the contributing authors have a relationship to 
the scholar in one way or the other; and the book contains a list of his publications. One article surveys Joel’s con- 
tributions to accounting research and places his work in perspective, while the other articles reflect Joel’s research 
interests and often explicitly motivate their analysis by referring to his work. Most of the articles use analytical 
methods that Joel was instrumental in developing and promoting in accounting research. The only characteristic 
of the book that fails to be consistent with a Festschrift is the fact that it was published in early 2007, a year with 
no obvious connection to a major birthday or another “Fest” of the honored. The Preface, however, is dated 
September 2005 and mentions that the book was a joint effort with a conference held in October 2005, which 
coincided with Joel's 65th birthday. So, the book appears to have been published somewhat late, although this 
certainly does not diminish the value of its contents, which are quite topical. 

The book contains 14 previously unpublished articles that were written by 25 highly regarded authors. The 
first article by Jerry Feltham is an overview of Joel's leading role in promoting accounting scholarship. It is a 
personal reflection of the origins and development of Joel’s work, much of which was the joint work of Joel and 
Jerry. This article is useful for understanding the background of the development of what was then a new theory 
in accounting research that started in the Sixties and which soon became generally accepted. 

The rest of the book is divided into four parts. As the book is a diverse collection of articles, these parts can 
provide only a loose structure for guiding the reader through the articles. Within each part, the articles are apparently 
ordered alphabetically by author. I provide a brief description of these parts. 

The first part, "General Theory," contains five articles. John Christensen and Hans Timor find that incor- 
porating fair value accounting information in a rational expectations equilibrium does not necessarily increase 
market informativeness in the light of other sources of information. Ron Dye and Mark Finn study voluntary 
disclosure and show another reason why the usual unraveling breaks down and nondisclosure can prevail in equi- 
librium. The reason is the randomness of the firm's information quality, which they measure by sample size. John 
Fellingham and Doug Schroeder explore a setting in which synergies in activities are modeled using the structure 
of quantum probabilities. They show that the aggregate measurement of such bundled activities is more efficient 
than individual measurement. Frøystein Gjesdal analyzes optimal contracting and the value of information in а 
moral hazard setting with hidden information, where the principal can observe the action but not the conditions 
on which the agent's action is based. Finally, Thomas Hemmer attacks the perception of many researchers that 
agency theory predicts a negative relation between risk and the sensitivity of pay-for-performance. He shows 
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that, except for special cases, there is no such directional prediction, thus providing a theoretical explanation for 
the weak empirical support of a negative relation. 

The second part, “Applied Theory,” includes four articles. Rick Antle, Peter Bogetoft, and Andy Stark study 
a capital rationing and organizational slack setting in which a privately informed manager can influence two 
decisions, whether or not to invest and whether to delay investment. They show the complex effects of this 
additional flexibility on the optimal cost targets. Anil Arya, Jon Glover, and Brian Mittendorf examine why many 
firms cap bonus payments to managers even though the caps are usually considered to be non-optimal. They find 
that caps complement linear contracts in aligning impatient managers’ incentives with respect to investment deci- 
sions. In another article, Anil Arya, Jon Glover, and Suresh Radhakrishnan take a closer look at the controllability 
principle. They provide examples of agency settings in which a signal is informative but not valuable in contracting 
and in which a signal is uninformative but valuable. Steve Huddart, Jack Hughes, and Carolyn Levine study a 
capital market equilibrium where insiders trade on common private information. They show that the public disclo- 
sure of insider trading may help them better coordinate their actions at the expense of liquidity traders and lead 
to less price discovery: private disclosure can therefore be preferable. 

The third part, "Connections to Practice,” contains two articles. Joseph Gerakos, Chris Ittner, and Dave 
Larcker stcdy the use of performance-vested stock options rather than traditional stock options awarded to exec- 
utives in U.S. firms. They describe determinants for their use and the choice of their characteristics. William 
Rogerson provides a fictional case study illustrating incentives for the distortion of cost allocations performed by 

‘defense contractors as between government and private business. These two articles stand in contrast to the oth- 
erwise highly homogeneous articles in terms of fundamental theory and method. 

The fourth and last part, “Commentary and Perspective," includes two articles that lead the reader back: to 
more general views of accounting and accounting research. Gary Sundem pleads for a re-examination of the 
conceptual framework in the light of insights provided by the information content view of accounting. Finally, 
Shyam Sunder reflects on the economizing principle borrowed from the natural sciences and illustrates its appli- 
cation to verious accounting issues. He closes by recounting personal encounters with Joel Demski, which provide 
a neat end to the book that began with Feltham’s personal views. 

The back of the book mentions established and aspiring accounting scholars as the target (not in a military 
sense) audience, and I agree with that. It might be useful to add that analytically inclined scholars would certainly 
benefit more than others. Most of the articles are “hard core" analytical articles that make no concessions to the 
readers' background knowledge of analytical methods and the related research. Some articles, though, are different 
either in tbe research method used or are broader in perspective and are accessible also by a more generally 
interested audience. I am not sure if this heterogeneity was originally intended by the editors, but it is probably 
not a bad thing to have a broader scope for a book such as this. 

Using the common theme in the book—information asymmetry and incentives—one may wonder whether 
the fact that the articles are published in this book rather than in journals is a signal about the expected usefulness 
of reading them. They are certainly of high quality, with the reputation of the highly respected authors standing 
behind them. Most articles are probably of interest only to a smaller or specialized community. However, the book 
makes up for that because it includes a diverse set of topics, thus covering a broad spectrum of themes. I am sure 
everyone in the target audience will find several of the articles beneficial and useful to digest. For example, I found 
the articles in the first part of the book particularly interesting. The remaining articles give a good overview of 
research issues that are examined by the use of analytical research. 

The bcok is therefore highly recommended to accounting researchers and doctoral students who are interested 
in accountirg scholarship—the very objective Joel Demski has always strived to foster. 


ALFRED WAGENHOFER 
Professor of Accounting 
Karl-Franzens-Universitát Graz 


АТМООЕ BHIMANI (editor), Contemporary Issues in Management Accounting (Oxford, 
U.K.: Oxford University Press, 2006, ISBN 978-0-19-928335-4, pp. xvi, 447). 


This book contains 18 chapters, each of which is a paper on some aspect of management accounting. The 
goal of the book was to capture “Кеу facets of current thoughts, concerns, and issues in management accounting" 
(p. vii). The authors are prominent academics from around the world. The book was dedicated to Professor Michael 
Bromwich, io recognize his many contributions to management accounting thought and practice on the occasion 
of Michael's retirement from the faculty of the London School of Economics. 
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This is not a book that one would pick up and read from front to back. The book has no theme except, as 
the title indicates, contemporary issues in management accounting. The topics are quite disparate. Most of the 
chapters are reflective essays on the state of knowledge and research in a specific area of management accounting. 
No attempt is made to organize the papers by topics; the papers are ordered alphabetically by last name of first 
author. 

Maybe the best way to describe what it is in a book without a single theme is by providing a short synopsis 
of each chapter. I will do so with an attempt to group the chapters by broad topic area. 

Quite a few of the chapters deal with specific aspects of management control systems (MCSs). In Chapter 
11, Kim Langfield-Smith provides a review of much of the literature focusing on understanding the links between 
strategy and MCSs. She also describes how research approaches in this area have evolved over the past almost 50 
years. 

Two chapters explicitly focus on a major MCS element: performance measurement. In Chapter 1, Thomas 
Ahrens and Christopher Chapman discuss links between performance metrics and activities within the firm and 
present some thoughts on how academic research can contribute to the positive aspects of those links, while 
minimizing the negative. In Chapter 5, Robert Chenhall reviews recent developments in performance measures 
(e.g., economic value, nonfinancial, and integrated performance). He then explains how some frequently studied 
situational contingencies (external environment and strategy, technology, structure, and size) might influence the 
effectiveness of each of these new measures. 

In Chapter 2, Stanley Baiman provides a nontechnical explanation of the contract theory model, which, he 
asserts, has become “(һе dominant analytical research paradigm in management accounting" in the last two decades 
(р. 20). Не then describes some examples of how the model can be applied to some common management ас- 
counting issue areas, including variance investigation and the use of stock prices and subjectivity for performance 
evaluation and compensation purposes. 

David Otley’s focus in Chapter 13 is on other MCS elements: budgetary control and responsibility accounting. 
He reviews the many roles that budgets play in organizations and the problems they often cause. Then he discusses 
two different approaches for minimizing the problems: improving the budgetary processes or adapting the more 
radical approach of going “Beyond Budgeting.” 

Three of the chapters discuss specific aspects of cost accounting. In Chapter 6, Robin Cooper and Regine 
Slagmulder describe “integrated cost management programs” wherein the output of one cost management tech- 
nique becomes the input for another technique. They describe the findings of their field research done in Japanese 
firms that discovered five “internal” (і.е., within a single entity) cost management techniques: (1) target costing, 
(2) product-specific Kaizen costing, (3) general Kaizen costing, (4) functional group management, and (5) standard 
costing. They also discuss five "external" (ie., linking the firm with buyers and suppliers) techniques: (1) 
functional-price-quality trade-offs, (2) inter-organizational cost investigations, and (3) concurrent cost management. 
The chapter provides examples and discussions of when these approaches should be used. 

In Chapter 10, Eva Labro discusses the findings of analytical and empirical research on the design of cost 
systems. She reviews cost system objectives, and describes both the approximations that traditional and activity- 
based cost systems make and the problems that these approximations can cause. Then she describes how to choose 
a costing system and concludes with some suggestions for advancing costing system research and practice. 

In Chapter 16, the late John Shank provides a 30-year history of a field that, he believes, should have been 
transformed from a focus on cost accounting to management accounting to strategic accounting. But, he laments, 
the promise of strategic accounting or strategic cost management never came to fruition for a number of reasons, the 
most important of which might be the inability, or unwillingness, of practicing accountants to think strategically. 

While many of the chapters provide a focused literature review in a specific area of management accounting, 
two chapters, in addition to the Shank chapter, provide broader historical analyses. In Chapter 15, Robert Scapens 
traces developments and trends in the management accounting field, particularly in the U.K., over the 35 years of 
his career. He describes and celebrates the trend toward greater pluralism—theoretical and methodological diver- 
sity—in management accounting, but he laments the lack of a significant impact on practice. In Chapter 8, Keith 
Hoskin, Richard Macve, and John Stone provide a re-analysis of the history of the concept of strategy, in both 
business and military organizations, going back many hundreds of years. They explain that accounting is a critical 
enabling technology. It is used to evaluate ends and means and to hold individuals accountable for performance, 
thereby objectifying and rationally controlling the future. 

Two of the chapters describe and analyze management accounting practices in a specific industry. In Chapter 
9, Liisa Kurunmáki and Peter Miller discuss the “modernizing government" agenda in the U.K. They found many 
similarities with private practice, because many of the U.K. government's efforts involved attempts to utilize 
formalized systems of governance and performance assessment. But they also found some major differences and 
impediments, particularly because of the government agencies' needs for cooperative working patterns. In Chapter 
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18, Mark Young, Wim Van der Stede, and James Gong explain how the domain of management accounting can 
be expanded into the creative industries. Their detailed example is of the U.S. motion picture industry. 

The topics of the remaining chapters are relatively independent except in a broad sense. In Chapter 7, Lawrence 
Gordon, Martin Loeb, and Chih-Yang Tseng discuss developments in the practice of capital budgeting. They 
conclude that the focus in the literature has been on improving the models used to rank and select specific capital 
projects (e.g., real options models). They call for management accounting researchers to devote greater attention 
to the relatively understudied control side of the capital budgeting process, which involves both getting good 
information into the models and holding managers accountable for executing their plans. 

In Chapter 3, Jane Baxter and Wai-Fong Chua conclude that there is more to management accounting than 
just economically rational planning and control. They provide seven ways of viewing (or framing) the effects of 
management accounting in practice (e.g., naturalistic frame, structurationist frame, institutional frame). They explain 
how these alternate frames provide a richer understanding of how management accounting does and should work 
in practice. 

In Chapter 4, Alnoor Bhimani, the editor, discusses some of the impacts of advancing information technol- 
ogies, what he calls “digitization,” on management accounting practice. Some of these impacts are direct, because 
the costs of collecting, manipulating, and reporting information have declined dramatically. Others are indirect, 
as the new technologies have led to the creation of new sources of value creation and new business models. 

In Chapter 12, Jan Mouritsen and Allan Hansen discuss management challenges at the operational level, 
particularly in modern lean manufacturing and extended supply chain environments together with contributions 
that management accounting can make. They conclude that, while operations managers rely heavily on nonfinancial 
performance indicators, accounting indicators also play important roles. But accounting must continue to adapt to 
the changing operational settings. 

In Chapter 14, Hanno Roberts takes a resource-based theory perspective of the firm in which the firm is 
primarily a mechanism for the production of knowledge. He then discusses the role of management accounting in 
helping to coordinate and integrate the accumulated and generated knowledge. 

In Chapter 17, Kazbi Soonawalla describes the importance and developing practice of environmental man- 
agement accounting. 

Stepping back from all the specifics, anyone who picks up this book will be struck by the great diversity of 
topics that ere included under the broad rubric “management accounting.” The chapters in this book do not discuss 
all the possibilities, but they do demonstrate the breadth of the field. 

АП of the chapters in this book are well written. Many of the chapters provide a concise introduction to a 
part of the management accounting field, a snapshot of the current state of knowledge, and both predictions of and 
suggestions for the future. 

Which chapters would 1 particularly recommend? Readers' preferences will vary significantly depending on 
their topical interests and the purposes for which the chapters are intended. For someone like me with a primary 
interest in MCS, the reviews of the MCS literature were less interesting because I already understood that literature 
well. But I may well use one or more of these chapters as a required reading in an MCS-related doctoral seminar 
or even ап М.В.А. or advanced undergraduate class. 

Quite a few chapters gave me ideas for possible future research. For example, I made a number of notes 
while reading the Ahrens and Chapman chapter (#1). And I was intrigued by one section, particularly, of the 
Baiman chapter (#2). Baiman uses a contract theory model to argue that compensating managers based on stock 
price performance is not optimal because the aggregation of information signals for price estimation purposes is 
quite different from that for performance measurement purposes. I had never thought about this important issue in 
this way. I am still contemplating whether I need to change my lectures on this topic or to write a paper explaining 
why this new Baiman insight is, in the grand scheme of things, not particularly important. 

My reading of many of the other chapters educated me in a more general sense. For example, 1 found some 
of the historical and literature review chapters in the non-MCS topic areas very informative. I will definitely use 
some of the material in the cost accounting and capital budgeting review chapters to inform my teaching. And, 
just to provide another example, the Baxter and Chua chapter (#3) was an eye-opener for me. It helped give me 
a basic understanding of the importance of many relevant bodies of research, or “frames,” with which I (and most 
other U.S.-based accounting researchers) have little familiarity. 

The material in this book is as rich as it is diverse. The book will not appeal to anyone in its entirety, but 
parts of it will appeal to almost everyone interested in management accounting. 


KENNETH А. MERCHANT 


Professor of Accounting 
University of Southern California 
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JAYNE M. GODFREY and KERYN CHALMERS (editors), Globalisation of Accounting 
Standards, Monash Studies in Global Movements (Cheltenham, U.K.: Edward Elgar, 
2007, ISBN 978-1-84542-852-5, pp. xvi, 309). 


It is hardly surprising that a book entitled Globalisation of Accounting Standards deals with the role of the Inter- 
national Accounting Standards Board (IASB) and International Financial Reporting Standards (IFRS) in the 
economic world, but I am pleased to see that it also considers the efforts and roles of other standard setters. As a 
whole, the book tries to achieve a deeper understanding of the current situation by helping to provide answers to some 
key questions: Why is the accounting world following IFRS? Why do different countries follow different approaches 
to the globalization of accounting? Is it possible to have a common language if there are different interpretations? 

The editors, Jayne Godfrey and Keryn Chalmers, mention in the introduction that “This book is born of a 
curiosity as to why countries would relinquish their existing national accounting standard-setting regimes to join 
the global movement" (p. 2). To satisfy this curiosity they have included 15 papers written by different authors. 
The wide representation of authors in terms of nationalities and backgrounds helps to guarantee a broad variety of 
approaches to the analysis of the globalization of accounting, its causes and consequences. As an example of the 
advantages of the diversity of views, it is useful to consider the different opinions on the proposal by the European 
Union (EU) in 2000 to adopt IFRS, which were then known as International Accounting Standards (IAS). Kevin 
Stevenson adopts a political view and argues that some probably felt they could influence the decisions of the 
International Accounting Standards Committee (IASC). He maintains that IAS could be seen as a softer alternative 
to U.S. GAAP, but still convenient (p. 35); similarly, David Alexander considers that the decision to follow IAS 
was made in order to avoid EU companies using U.S. GAAP, “оуег which Europe would have no influence 
whatever" (p. 52). However, Ruth Picker (p. 100) takes an economic view and argues that this was a direct response 
to the call to develop a single, more transparent European capital market. Interestingly, she states that the an- 
nouncement made in July 2002 by the Chairman of the Australian Financial Reporting Council about the adoption 
of IFRS was a reaction to the EU decision made some days earlier. The Council of Ministers approved the IAS 
regulation on the 7th of June (pp. 98-99). There is no doubt that each of these individual views constituted only 
some of the many arguments that were raised before the EU between 2000, when the Buropean Commission made 
its proposal, and 2002, when the EU approved the regulation, and one should point out that it was in the middle 
of this two-year period that the part-time IASC was transformed into the current independent, full-time body, the 
IASB. 

Although the editors do not explicitly mention who the intended audience is, anyone interested in accounting 
information is clearly a potential reader of the book. Thus, we should look at the entire spectrum of stakeholders 

, as interested readers. Indeed, in the foreword Sir David Tweedie commends the book to all readers seeking insights 
into the depth and breadth of issues relating to the globalization of accounting standards. 

The book includes an introductory chapter written by the editors followed by another 15 previously unpub- 
lished papers, which in my view enrich the text and provide a fresh perspective, although some details, once 
printed, are quickly outdated due to the march of events, such as the decision by the U.S. Securities and Exchange 
Commission (SEC) in November 2007 to eliminate the required U.S. GAAP reconciliation for IFRS users. The 
next two chapters offer a more general content. In the first, Gordon Clark, Tessa Hebb, and Dariusz Wójcik deal 
with accounting as a language and discuss the influence of the Anglo-American world in continental Europe in 
terms of institutions and language. The second paper by Stevenson describes the role of the IASB (as well as the 
TASC) in the accounting world. Throughout the chapter he insists on something that might appear obvious: 
the user focus of IFRS. But, as he explains, this is not so well understood by some stakeholders. The remaining 
chapters focus on selected countries, and although the selection criterion follows a certain rationale, explained in 
the introduction, it will probably not convince all readers. 

Chapters 4 to 7 are written by authors from the four countries whose standard setters formed the G4 (G4+1 
if the IASC is considered): the U.K., the U.S., Canada, and Australia. Alexander uses the Darwinian principle to 
explore the British influence on the globalization of accounting standards. He starts with the EU’s Accounting 
Directives issued in the last quarter of the past century and the introduction of the “true and fair view” notion, 
and continues with the IASC, whose accounting model embraces the Anglo-American world. Donna Street explains 
the role of the Financial Accounting Standards Board (FASB) in the globalization of standards since 1991, when 
it modified its domestic perspective and invested a lot of effort into the formation and development of the G4+1. 
She also refers to current concerns, such as the Memorandum of Understanding toward convergence between the 
IASB and the FASB, and the SEC's roadmap to eliminate reconciliations for foreign registrants using IFRS. 
Chapters 6 and 7 refer to Canada and Australia, respectively. James Gaa discusses the "principles versus rules" 
approach as the two views have influenced the Canadian accounting model. Picker provides an interesting analysis 
of the Australian experience where, due to the approach followed by the AASB (Australian Accounting Standards 
Board) of having a single set of sector-neutral accounting standards, both public-sector and unlisted reporting 
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entities have also been obliged to use IFRS. This is further discussed in depth in a later chapter by Chalmers, 
Godfrey, Ian Langfield-Smith, and Wei Lu, where they explain that this decision forced the AASB to introduce 
specific paragraphs into the IFRS to render them appropriate for not-for-profit sector entities; consequently the so- 
called "Australian equivalents of IFRS” differ from IFRS. They also discuss the efficiency and efficacy of such a 
decision given the parallel development of IFRS and IPSAS (International Public Sector Accounting Standards) 
issued by the IPSASB (international Public Sector Accounting Standards Board). 

The next three chapters were written by representatives of EU countries: Italy, France, and Germany. As in 
other EU countries, listed companies have to follow endorsed IFRS in their consolidated financial statements. 
Nevertheless, the EU’s IAS regulation of 2002 also allows countries to require or permit the use of these standards 
for private companies and parent company financial statements. Consequently, they might have an even wider 
impact, as indeed some countries are revising their legislation to require IFRS more broadly, while others have 
allowed companies to use them.! As recognized by Angelo Provasoli, Pietro Mazzola, and Lorenzo Pozza, despite 
having a board member on the IASC, Italy played a marginal role in the international standard-setting context. 
The accounting system has traditionally been civil law-based, tax-dominated, and conservatively oriented, char- 
acteristics that do not fit very well with IFRS. Nevertheless, since 1990 there have been impressive changes in the 
Italian socio-economic context, and the new accounting body, OIC (Organismo Italiano di Contabilità), created in 
2001, has required the adoption of IFRS for the parent company financial statements of listed companies, too. To 
facilitate the adoption, OIC will issue guidance taking interpretations of the IASB's International Financial Re- 
porting Interpretations Committee (IFRIC) into consideration. This is particularly critical, because parent company 
financial statements are used for tax and legal purposes, as in some other European countries. Because of these 
links, in the following chapter by Serge Evraert and Jean-Frangois des Robert, the authors make the point that 
French companies are worried about the impact of convergence with IFRS on taxation; they foresee an increase 
in the tax burden due to a reduction in the number of accepted provisions and the application of the fair value 
criterion for some assets. In fact, they recognize that there are numerous discrepancies between IFRS and the 
French accounting principles from a philosophical, methodological, and practical perspective (p. 135). As a result, 
one can imagine a dual accounting model where IFRS and local GAAP are used for different purposes, although 
there is a progressive adaptation of the law permitting the convergence to IFRS. The chapter by Hans Peter Móller 
follows a completely different approach. He analyzes empirically the superiority of U.S. GAAP and IFRS versus 
German GAAP. Nevertheless, his results do not allow confirmation of consistent differences in risk profiles based 
on the accounting model. 

Three of the next papers deal with countries where IFRS are probably the ultimate goal, but do not intend to 
follow them directly: China, Japan, and India. Each country has its own peculiarity; so, as the authors argue, 
a direct application of IFRS does not seem reasonable at present, but in the long term they are committed to a 
convergence process. Nevertheless, as Wei-Guo Zhang and De-Ming Lu argue, “How to converge with IFRS is 
a matter for China to determine" (p. 211). Chitoshi Koga and Gunnar Rimmel argue that in Japan the concept of 
decision usefulness is peripheral to the stewardship function. Although, since 2005, there has been a convergence 
program between the IASB and the ASBJ (Accounting Standards Board of Japan), the results of a questionnaire 
sent to the 500 largest companies were not entirely satisfactory: Seventy percent of the respondents thought the 
costs of adopting IFRS were likely to exceed the benefits. As R. Narayanaswamy indicates, India has also seen 
recent significant changes, mainly due to the pressure from IOSCO (International Organization of Securities Com- 
missions) and the SEBI (Securities and Exchange Board of India), and the standards published after 2000 follow 
IFRS more closely than previously. However, the author admits that there are many differences, and in many cases 
only the benchmark treatment included in IFRS is allowed by Indian standards. 

The two last papers take a different view of the impact of accounting standards. The former, by Norita Mohd 
Nasir and Aniza Zainol, refers to Malaysia and discusses the role that religion can play in accounting standard 
setting. As long as IFRS are based on user needs and in particular on the needs of capital market users, it appears 
doubtful that they can be useful for a context where concepts of interest and profit do not exist. The latter paper, 
by Iain Edwards, Peter Schelluch, Adel Du Plessis, Jean Struweg, and Andrew West, argues that the decision to 
adopt IFRS by the South African government has been critical for the economic development of the country. 
Nevertheless, in common with some other chapters, they urge the further education and training of the accounting 
profession in order that IFRS might be applied properly. 

Overall, the book is a stimulating contribution to the debate on the globalization of accounting. The authors 
analyze the topic from different angles and perspectives, and it is the reader's task to discover answers to key 
questions (some mentioned above). The book is “relevant” (as this term is defined in the IASB Framework) because 
it enables the readers to respond to the aforementioned questions. Thus, I would highly recommend it to those 
interested in recent accounting changes, but perhaps it will prove more suited to scholars and policy makers. In 
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my view, to know about the past is a useful way to learn about (and guide) the future changes that inevitably will 
occur due to the ever-changing environment in which we live. 


BEGONA GINER 
Professor of Accounting and Finance 
Universitat de Valéncia 


NICOLAS VERON, The Global Accounting Experiment (Brussels, Belgium: Bruegel Blue- 
print Series, Volume II, 2007, ISBN 978-9-078910-02-2, pp. vii, 71, €10 but also 
available online free of charge at http://www.bruegel.org). 


The author is a research fellow at Bruegel and also a business columnist with a practical background in public 
policy and corporate finance. Bruegel is a European think tank financed by European governments and international 
corporations with the aim of contributing to the quality of economic policymaking in Europe. This booklet aims 
at an audience of policymakers rather than accounting academics. For the latter group, the booklet is an interesting 
example of secondary literature produced to influence the political process. 

The “global accounting experiment” is the decision by the European Union (EU) to adopt International 
Financial Reporting Standards (IFRS) for listed companies and the decisions of other jurisdictions (e.g., China, 
Australia, and Canada) also to adopt IFRS. The motivation for the booklet is a fear over the sustainability of this 
development. Two critical issues are highlighted: the problem of the legitimacy of the International Accounting 
Standards Board (IASB), and the question of consistent IFRS implementation in the various jurisdictions. In the 
last chapter, the author develops “‘recommendations for sustainability.” 

The booklet starts with a short history of accounting and standard setting (Chapter 1, рр. 5-25), which starts 
in the medieval times and then rushes to the development of the current institutions of standard setting (e.g., the 
Financial Accounting Standards Board [FASB] and the IASB), finally ending with the EU’s adoption of IFRS. In 
Chapter 2 (pp. 26-33), the author describes “the forces at play” in the development of the former International 
Accounting Standards Committee (IASC), emphasizing in particular the role of the U.S.-based constituencies. It 
should be added that European constituencies were also very supportive of the formation of the IASC in the 1970s, 
when at the same time a first major effort to harmonize accounting regulation in the EU was undertaken, which 
led to the Fourth Directive on individual company financial statements in 1978 and the Seventh Directive on 
consolidated financial statements in 1983, followed by the Eighth Directive on auditing. The implementation of 
those directives in the national law of the EU member countries took place during the 1980s and early 1990s and 
resulted in major changes in their national accounting regulations. Through the directives, the EU exercised the 
power to regulate financial accounting based on the 1957 Treaty of Rome. I strongly disagree with the statement 
by the author that “‘standard-setting remained a national task which was only marginally impacted by the [Fourth 
and Seventh] directives” (р. 30). The author is right, however, in that the EU harmonization process stopped in 
the 1980s as the EU failed to respond to the needs of the large European multinational companies for a globally 
accepted set of accounting standards. 

Beginning in the middle 1990s, many of the leading European multinational companies, in particular from 
the German language countries, switched to International Accounting Standards (IAS) or to U.S. GAAP. This 
development was in part driven by stock exchange regulations requiring financial statements prepared by the use 
of internationally accepted accounting principles, especially for segments of some European stock exchanges ca- 
tering to small, high-growth companies as well as because of options granted by national accounting laws to enable 
the use of IAS or U.S. GAAP in the consolidated financial statements of listed companies (see Daske and Gebhardt 
2006). In my view, the author neglects two important developments. The first was the huge effort by the IASC to 
improve IAS in order to meet the requirements for being accepted by the International Organization of Securities 
Commissions (IOSCO), resulting in major improvements of IAS by the end of 1998. The second was the restruc- 
turing of the IASC to became the IASB by 2001. It should be noted that the support and/or pressure of the U.S. 
Securities and Exchange Commission (SEC) and the FASB were instrumental in shaping the IASB in its current 
form. It is inconceivable that the EU regulation to adopt IFRS would have been passed without the restructuring 
of the IASB and the improvements in its standards by 1998. 

In Chapter 3, “Тһе Next Challenges” (pp. 34-47), the author elaborates on the legitimacy challenge. It is a 
fact that the IASB has no democratically derived power to prescribe the application of accounting standards. For 
the EU’s member countries, this power has been delegated to the EU, which adopts the IASB’s standards via a 
special endorsement process. This makes, in principle, the [ASB vulnerable to pressure from the EU constituency. 
However, the IASB has demonstrated its relative independence in the IAS 39 carve-out controversy. Not endorsing 


The Accounting Review, May 2008 


862 | Book Reviews 


IASB standards is not really an option for the EU in the absence of an alternative to the IASB for accounting 
standard setting. The author points to the pressure from U.S. constituencies, in particular the SEC and FASB, 
and—in his view—the detrimental effects of the convergence process on the quality of the accounting standards. 
As an example, he points to the problem of IFRS 8 that is essentially a copy of the FASB’s FAS 131 and is 
characterized by the author as being of lower quality than the previous IAS 14 standard. Here and elsewhere in 
the booklet, the author suggests to the reader that the quality of standards is readily measurable and that there 
is no dispute about such measurements. Unfortunately, this is a most wicky issue—much recent research has reached 
diverse fincings and rarely with conclusive results. 

Another major concern of the author is with the funding of the LASB, which is the responsibility of the 
trustees of the IASC Foundation, who in turn select the IASB Board members. Being dependent on voluntary 
contributions makes the IASB vulnerable to the donors. In Chapter 4 (pp. 48-63), on recommendations, these 
concerns are addressed with a very general recommendation to make the trustees accountable and to make funding 
sustainable. How this reasonably could be achieved is not further explored. 

Another proposal is to “Put quality above speed in IFRS/US GAAP convergence” (pp. 51-52). The key 
issue of how to measure quality is not addressed. The author proposes that the EU “exert legitimate and constructive 
pressure on the IASB by not endorsing standards” (p. 55) and proposes to try this on the case of IFRS 8 on 
segmental reporting. As I write this review, the European Parliament has finally voted to endorse IFRS 8. Further, 
the author recommends to the European Commission that it should “сай for an analysis of past and current reporting 
under, respectively, IAS 14 and its FAS 131 counterpart" (p. 56). In fact, the European Commission solicited 
several research studies on the introduction of IFRS in 2005 (e.g., ICAEW 2007) and is sponsoring an EU-wide 
research program INTACCT, “Тһе European IFRS Revolution: Compliance, Consequences and Policy Lessons," 
under the Commission's 6th framework Marie Curie program (http:// www.intacct-research.org). Here the author 
misses the opportunity to make a constructive proposal to supplement the IASB's standard setting with theoretical 
and empirical research on the economic effects of standard setting. 

A recommendation to the U.S. is to accept the IASB's global promise and respect the autonomy of the IASB 
as a standard setter. With the recent SEC decision to eliminate the reconciliation requirement for foreign companies 
listed in the U.S. that use IFRS, the position of the IASB toward pressures from the EU or other national constit- 
uencies, including the U.S., has been considerably strengthened. 

Another challenge is that of the consistent implementation of IFRS. This challenge is addressed by a rec- 
ommendaticn to set up an accounting authority for the EU to provide guidance for IFRS implementation at the 
EU level. However, this creates the risk of national or regional interpretations of IFRS that is not consistent with 
the ultimate goal of one global set of high quality accounting rules—a goal that is explicitly shared by the author 
(p. 4). 

To summarize, the recommendations by the author are not rigorously derived but are more or less policy 
statements Бг an EU-geocentric target group of policymakers. 

Тһе bioliography (pp. 66-69) is far from being comprehensive in covering the literature on the effects of 
adopting IFRS. The language of the booklet is persuasive and may well have the intended impact on the target 
group of policymakers. For accounting academics, the booklet is worthwhile to read as an example how professional 
think tanks contribute to regulatory processes. 
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CAPSULE COMMENTARY 
By the Book Review Editor \ E 


GIOVANNI FRATTINI (editor), Improving Business Reporting: New Rules, New Oppor- 
tunities, New Trends (Milano, Italy: Giuffré Editore, 2007, ISBN 88-14-13580-0, pp. 
xvi, 832). 


This is the proceedings volume from the 8th International Conference held in Novara, Italy on November 24-- 
25, 2006 to celebrate the work of young researchers. It was held under the auspices of the Accademia Italiana 
di Economia Aziendale with the cooperation of the Università degli Studi del Piemonte Orientale "Amedeo 
Avogadro." It contains 13 papers on accounting (mostly dealing with IFRS issues), eight on finance, and nine on 
management and corporate governance. They demonstrate an impressive awareness of the international literature. 
Of the 60 papers presented during the parallel sessions at the conference, a scientific committee chose the 30 to 
be reproduced in this volume. All of the papers are written in the English language. 
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Editorial Data 


The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the 12-month period ended May 31, 2007. Turnaround 
time is the number of days between the date that the manuscript was received and the date of the 
editor’s letter to the author(s). 








Number of Cumulative Cumulative 
Manuscripts Percent Number Percent 
C = Days = 30 39 8.32 39 8.32 
31 = Days = 60 153 32.62 192 40.94 
61 = Days = 90 153 32.62 345 73.56 
91 = Days = 120 86 18.34 431 91.90 
121 = Days 38 8.10 469 100.00 

Total 469 100.00 


The mean review time was 70; the median review time was 66 days. 


New Submissions by calendar year (January 1 to December 31) 


1992 241 
1993 234 
1994 231 
1995 195 
1996 230 
1997 195 
1998 196 
1999 239 
2000 260 
2001 260* 
2002 324 
2003 327 
2004 307 
2005 389 
2006 413 
2007 443 


ж 2001—in addition to the 260 regular submissions, 68 MSs were submitted to the TAR Quality of 
Earnings Conference. 


The acceptance rate (defined as number of MSs accepted divided by the number of new submissions) 
over the past 5 years is between 12-16% per year. 
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EDITORIAL POLICY 


According to the policies set by the Publications Committee (which were endorsed by the Executive 
Committee and were published in the Accounting Education News, June 1987), The Accounting Review 
“should be viewed as the premier journal for publishing articles reporting the results of accounting research 
and explaining and illustrating related research methodology. The scope of acceptable articles should embrace 
any research methodology and any accounting-related subject, as long as the articles meet the standards 
established for publication in the journal ... No special sections should be necessary. The primary, but not 
exclusive, audience should be—as it is now—academicians, graduate students, and others interested in ac- 
counting research.” 

The primary criterion for publication in The Accounting Review is the significance of the contribution 
an article makes to the literature. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions 
of both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should include 
subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to submission. 
The review process is not to be used as a means of obtaining feedback at early stages of developing the 
research. 

Reviewers and associate editors are responsible for providing critically constructive and prompt evalu- 
ations of submitted research papers based on the significance of their contribution and on the rigor of analysis 
and presentation. Associate editors also make editorial recommendations to the editor. 


MANUSCRIPT PREPARATION AND STYLE 


The Accounting Review’s manuscript preparation guidelines follow The Chicago Manual of Style (15th ed.; 
University of Chicago Press). Another helpful guide to usage and style is The Elements of Style, by William 
Strunk, Jr., and E. В. White (Macmillan). Spelling follows Webster’s Collegiate Dictionary. 


FORMAT 


1. All manuscripts should be printed in 12-point font on one side of 8% X 11" good quality paper and be 
double-spaced, except for indented quotations. 

2. Manuscripts should be as concise as the subject and research method permit, generally not to exceed 
7,000 words. 

3. Margins of at least one inch from top, bottom, and sides should facilitate editing and duplication. 

4. To promote anonymous review, authors should not identify themselves directly or indirectly in their papers 
or in experimental test instruments included with the submission. Single authors should not use the 
editorial “we.” 

5. A cover page should show the title of the paper, the author’s name, title and affiliation, email address, 
any acknowledgments, and a footnote indicating whether the author would be willing to share the data 
(see last paragraph in this statement). 


Pagination: All pages, including tables, appendices and references, should be serially numbered. Major 
sections should be numbered in Roman numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to ten, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights and measures. 
For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 


Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text. 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a well-presented analysis; 
re-form. See Webster's for correct usage. 


Keywords: The abstract is to be followed by four keywords that will assist in indexing the paper. 
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ABSTRACT/INTRODUCTION 


An Abstract of about 190 words should be presented on a separate page immediately preceding the text. 
The Abstract should concisely inform the reader of the manuscript’s topic, its methods, and its findings. - 
Keywords and the Data Availability statements should follow the Abstract. The text of the paper should start 
with a section labeled “1. Introduction,” which provides more details about the paper’s purpose, motivation, 
methodology, and findings. Both the Abstract and the Introduction should be relatively nontechnical, yet 
clear enough for an informed reader to understand the manuscript’s contribution. The manuscript’s title, but 
neither the author’s name nor other identification designations, should appear on the Abstract page. 


TABLES AND FIGURES 


The author should note the following general requirements: 

1. Each table and figure (graphic) should appear оп a separate page and should be placed at the end of the 
text. Each should bear an Arabic number and a complete title indicating the exact contents of the table 
or figure. Tables and figures should define each variable. The titles and definitions should be sufficiently 
detailed to enable the reader to interpret the tables and figures without reference to the text. 

. A reference to each graphic should be made in the text. 

. The author should indicate by marginal notation where each graphic should be inserted in the text. 

. Graphics should be reasonably interpreted without reference to the text. 

. Source lines and notes should be included as necessary. 


лык 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 


DOCUMENTATION 


Citations: Within-text citations are made using an author-year format. Cited works must correspond to the 
list of works listed in the "References" section. Authors should make an effort to include the relevant page 
numbers in the within-text citations. 


1. In the text, works are cited as follows: author’s last name and year, without comma, in parentheses. For 
example: one author, (Berry 2003); two authors, (Fehr and Schmidt 2003); three or more authors, (Dechow 
et al. 1998); more than one work cited, (Cole and Yakushiji 1984; Dechow et al. 1995; Levitt 1998); 
with two works by the same author(s), 5 22. 2005). 

2. Unless confusion would result, do not use “ “pp.” before page numbers. For example, (Dechow 
and Dichev 2002, 41-42). 

3. For cited works that include more than one work by an author (ar same co-authors) that are published 
in the same year, the suffix a, b, etc., is to follow the date іп the within-text citations and in the ‘‘Ref- 
erences” section. For example: (Baiman and Rajan 2002a, 2002b). 

4. When the author’s name is mentioned in the text, it need not be zepeated in the citation. For example: 
“Cohen et al. (2005) provide ...” 

5. Citations to institutional works should use acronyms or short titles where practicable. For example: 
(NCFFR, The Treadway Commission 1987). 

6. If the paper refers to statutes, legal treatises, or court cases, citations acceptable in law reviews should 
be used. 


Reference List: Every manuscript must include a “References” section that contains only those works cited 
within the text. Each entry should contain all information necessary for unambiguous identification of the 
published work. Use the following formats (which follow The Chicago Manual of Style): 


1. Arrange citations in aiphabetical order according to the surname of the first author or the name of the 
institution or body responsible for the published work. 

2. Arrange citations in chronological order when two or more works are by the same first author (regardless 
of co-authors), Two ог more works by the same author(s) published іп the same year are distinguished 
by letters a, b, etc., after the year. 

3. Use authors’ initials instead of proper names. 

4. For two or more authors, separate authors with a comma, including a comma before “and” (Dechow, 

P. M., К. Sloan, and A. Sweeney). 
. Date of publication follows the author’s (authors’) name(s). 
. Titles of journals or newspapers should not be abbreviated. 
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SUBMISSION OF MANUSCRIPTS 
Authors should note the following guidelines for submitting manuscripts: 


1. Manuscripts currently under consideration by another journal or publisher should not be submitted. The 
author must state that the work is not submitted or published elsewhere. 

2. For manuscripts reporting on field surveys or experiments: If the additional documentation (e.g., ques- 
tionnaire, case, interview schedule) is sent as a separate file, then all information that might identify the 
author(s) must be deleted from the instrument. 

3. MS should be submitted via email as Microsoft® Word or PDF files to the TAR office at TARUAZ@ 
email.arizona.edu. A submission letter, a separate cover page, and the MS containing no author identifi- 
cation should be emailed as separate files. The submission fee should be paid online (VISA or MasterCard 
only) at: https://aaahq.org/ AAAforms/journals/tarsubmit.cfm. If unable to pay online, a check in U.S. 
funds, made payable to the American Accounting Association, may be sent to Professor Dan Dhaliwal, 
Senior Editor, The Accounting Review, The University of Arizona, Department of Accounting, McClelland 
Hall 3С1, 1130 Е. Helen Street, Tucson, AZ 85721-0108. The submission fee іп U.S. funds is $125.00 
for members and $200.00 for nonmembers of the AAA. Effective January 1990, the submission fee is 
nonrefundable. 

4. The author should retain a copy of the paper. 

5. Revisions must be submitted within 12 months from request, otherwise they will be considered new 
submissions. 


COMMENTS 


Comments on articles previously published in The Accounting Review will be reviewed (anonymously) by 
two reviewers in sequence. The first reviewer will be the author of the original article being subjected to 
critique. If substance permits, a suitably revised comment will be sent to a second reviewer to determine its 
publishability in The Accounting Review. If a comment is accepted for publication, the original author will 
be invited to reply. All other editorial requirements, as enumerated above, also apply to proposed comments. 


POLICY ON REPRODUCTION 


An okjective of The Accounting Review is to promote the wide dissemination of the results of systematic 
scholarly inquiries into the broad field of accounting. 

Permission is hereby granted to reproduce any of the contents of the Review for use in courses of 
instruction. as long as the source and American Accounting Association copyright are indicated in any such 
reproductions. 

Written application must be made to the American Accounting Association, 5717 Bessie Drive, Sarasota, 
FL 34233-2399, for permission to reproduce any of the contents of the Review for use in other than courses 
of instruction—e.g., inclusion in books of readings or in any other publications intended for general distri- 
bution. In consideration for the grant of permission by the Review in such instances, the applicant must 
notify the author(s) in writing of the intended use to be made of each reproduction. Normally, the Review 
will not assess a charge for the waiver of copyright. 

Except where otherwise noted in articles, the copyright interest has been transferred to the American 
Accounting Association. Where the author(s) has (have) not transferred the copyright to the Association, 
applicants пиѕі seek permission to reproduce (for all purposes) directly from the author(s). 


POLICY ON DATA AVAILABILITY 


The following policy has been adopted by the Executive Committee in its April 1989 meeting. “An 
objective of (The Accounting Review, Accounting Horizons, Issues in Accounting Education) is to provide 
the widest possible dissemination of knowledge based on systematic scholarly inquiries into accounting as 
a field of professional research, and educational activity. As part of this process, authors are encouraged to 
make their data available for use by others in extending or replicating results reported in their articles. 
Authors of articles which report data dependent results should footnote the status of data availability and, 
when pertinent, this should be accompanied by information on how the data may be obtained.” 
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MAY 2008 PLACEMENT ADS 


The deadline for information to be included in the “Placement Information” section 
is two months prior to the date of publication. The Review is published in January, 
March, May, July, September, and November. Placement advertising and replies 
should be sent to the American Accounting Association, 5717 Bessie Drive, Sara- 
sota, FL 34233-2399, ATTENTION: ADVERTISING DEPT. All replies to box num- 
bers should be on separate sheets to facilitate forwarding. 


301 UNIVERSITY OF NORTH TEXAS invites applications for two or more tenure-track faculty 
positions effective Fall 2008. Areas of need include: Auditing, Cost/Managerial, Financial, In- 
formation Systems, and Taxation. The successful candidate must have an earned doctorate in 
Accounting by August 2008 and a commitment to excellence in research and teaching. Appli- 
cations for Assistant, Associate, or Professor will be considered. A national reputation based on 
record and recent publications in top-quality journals is expected for senior rank candidates. 
Professional certification is preferred. Salaries are competitive. UNT is a comprehensive university, 
offering undergraduate, master's, and doctoral programs. The College of Business Administration 
is accredited by AACSB and the Department of Accounting has separate AACSB accreditation. 
More information about the department is available at: ћир: // www.coba.unt.edu/acct/. The Uni- 
versity of North Texas is an emerging research institution located in the vibrant and rapidly 
expanding Dallas-Fort Worth metropolitan area and situated in close proximity to DFW Interna- 
tional Airport. University enrollment is over 34,000 students with more than 6,500 graduate 
students. UNT offers 257 undergraduate and graduate majors and concentrations. Review of ap- 
plications will begin immediately and continue until the positions are filled. Please mail letter of 
interest and vita with references to: Dr. Paul D. Hutchison, Department of Accounting, PO Box 
305219, Denton, TX 76203-5219, or send electronic submissions to: naudei@unt.edu. The Uni- 
versity of North Texas is an Equal Opoortunity/ Affirmative Action Employer. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Alfred P. Sloan School of Management, 
MIT Sloan School's Accounting Group seeks new faculty at all levels (Assistant, Associate, and 
Full Professor) for the academic year beginning July 2008, or as soon as possible thereafter. 
Applicants will be evaluated on their potential for and/or record of excellence in research and 
teaching. Please include evidence of research such as a publication, working paper, or dissertation 
proposal with cther application materials. The deadline for applications is March 1, 2008. How- 
ever, applications will be evaluated as soon as they are complete, if submitted at an earlier date. 
Applications must include a cover letter, curriculum vitae, and letters of recommendation. Ap- 
plications should be sent to: Professor Joseph Weber, Chair, Accounting Group Search Committee, 
MIT Sloan School of Management, 50 Memorial Drive, E52-325, Cambridge, MA 02142-1347. 
MIT is an Equal Opportunity Employer committed to building a culturally diverse intellectual 
community anc strongly encourages applications from women and minorities. 


UNIVERSITY OF WISCONSIN-PARKSIDE, School of Business and Technology invites appli- 
cations for a full-time position as an Assistant/Associate Professor of Accounting beginning 
August 2008. The applicants should have a Ph.D. or D.B.A. in Accounting. ABD will be consid- 
ered. Applicants must be able to teach managerial accounting at both undergraduate and M.B.A. 
levels. Though not required, a second area of teaching interest in auditing would be a plus. 
Applicants must provide evidence of quality teaching and a commitment to scholarly research. 
Interested individuals should send letter of application, current curriculum vitae, transcripts (un- 
official copies acceptable), recent teaching evaluations, examples of scholarly work, and the 
names, telephone numbers, and email addresses of three professional references to: Professor 
Jamie Wang, School of Business & Technology, University of Wisconsin—Parkside, 900 Wood 
Rd., PO Box 2000, Kenosha, WI 53141-2000. For more information, see the following link: http: 
/[newweb.uwp.edu/departments /human.resources/unclassified.positions/acct.cfm. UWP is an 
Equal Opportunity Employer. 
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WESTERN NEW ENGLAND COLLEGE invites applications for two tenure-track Assistant/ 
Associate Professor accounting positions to begin August 2008. Terminal degree is required by 
starting date. Successful candidates will demonstrate a strong commitment to teaching financial 
accounting, auditing, or accounting information systems/forensic accounting in both our under- 
graduate and graduate programs, and to scholarly research and journal publication. Western New 
England College is a private, independent, coeducational institution located on an attractive 215- 
acre suburban campus in Springfield, Massachusetts within easy access of Boston and New York 
City. The School of Business is accredited by AACSB International. More information about the 
College is available at: http://www.wnec.edu. Send vita, teaching evaluations, research manu- 
script, and reference information to: Dr. Julie Siciliano, Dean, School of Business, Western New 
England College, 1215 Wilbraham Road, Springfield, MA 01119. Electronic submissions are 
encouraged and should be sent to Angie Jacque at: ajacque@wnec.edu. Western New England 
College is an Equal Opportunity Employer. 


PORTLAND STATE UNIVERSITY, School of Business Administration invites applications for a 
full-time Accounting faculty member. This one-year fixed term appointment (September 15, 2008— 
June 15, 2009) may be renewed upon mutual agreement. A Ph.D. or equivalent in Accounting is 
preferred. Applicants with primary emphasis on financial accounting or Accounting Information 
Systems given preference. Candidates must contribute to the Accounting Area’s mission in the 
areas of teaching, curriculum development, and service. The candidate must be able to deliver 
excellent undergraduate instruction and have an appreciation for the role of accounting in society. 
Salary is competitive, dependent upon qualifications and experience. Applicants should provide a 
letter of interest, curriculum vita, evidence of teaching effectiveness, and names of three references 
to: Dr. Darrell Brown, School of Business Administration, Portland State University, PO Box 751, 
Portland, OR 97207-0751; Phone: (503)725-3096; Email: darrellb@sba.pdx.edu. Review of ap- 
plications begins immediately and is open until finalists are identified. 


TEXAS A&M UNIVERSITY-CORPUS CHRISTI, Department of Accounting and Business Law, 
College of Business, invites applications for a tenure-track Assistant/ Associate Professor position 
beginning Fall 2008, subject to final budgetary approval. The position is open to all areas of 
accounting specialization, with a preference for applicants in accounting information systems. 
Applicants should possess a doctoral degree in accounting from an AACSB-accredited institution 
and demonstrate a strong commitment to scholarly research and teaching excellence. Certification 
and professional experience are preferred. Salary is competitive. Please send applications to: 
Donald R. Deis, Chair, Accounting & Business Law Department, College of Business, Texas 
A&M University-Corpus Christi, 6300 Ocean Drive, Unit # 5808, Corpus Christi, Texas 78412- 
5808; or email: Donald.Deis@tamucc.edu. For more information on the positions, the University, 
and the College go to: http://www.cob.tamucc.edu. The College of Business undergraduate and 
graduate business programs are accredited by AACSB International. Gloria Ann Valdez, Business 
Coordinator Texas A&M University-Corpus Christi, College of Business, FC 128, 6300 Ocean 
Drive, Unit 5808, Corpus Christi, TX 78412-5808; Phone: (361) 825-5828; Fax (361) 825-2725; 
Email: gloria.valdez 9 tamucc.edu. TAMUCC is an AA/EEO employer committed to excellence 
(http: // www.tamucc.edu/ —-hrweb/). 


POSITION WANTED Full-time lecturer position desired by CPA/M. Tax. to start Summer or Fall 
2008. Experience teaching financial accounting and taxation at university and community college 
levels. Outstanding teaching evaluations and references. Big 4 tax experience. Prefer a two-year 
position while I prepare Ph.D. applications. Prefer West or Northeast but will consider any lo- 
cation. Contact jstekelberg @ yahoo.com. 


DAKLAND UNIVERSITY AACSB-Accounting-accredited program invites applications for a 
tenure-track position in Accounting, beginning August 15, 2008. Ап interest in audit or accounting 
information systems is desirable but not essential. Scholarly work is supported and expected. Full 
details about the position and application procedures are available at: http://www2.oakland.edu/ 
provost/ web/ jobdetail.cfm?1ID —326. Oakland University is an Equal Opportunity Employer. 
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THE UNIVERSITY ОЕ TEXAS АТ SAN ANTONIO, Department of Accounting invites appli- 
cations and nominations for the Glenn L. and Sally P. Ramsdell Memorial Chair for Accounting. 
Rank is at the Professor level beginning August 2008, pending budget approval. The Ramsdell 
Chair incumbent will be a research leader in the Department and a major contributor to the Ph.D. 
program. Applicants must submit a letter of application, evidence of teaching and research ex- 
cellence, vita, and the names and contact addresses of three references to: Dr. Marshall Pitman, 
Search Committee Chair, at: marshall_pitman@utsa.edu. Applicants selected for interviews must 
be able to show proof that they are eligible and qualified to work in the United States. For detailed 
requirements consult the full text of the position announcement at: http: //business.utsa.edu/jobs 
(or email Dr. Pitman). UTSA is an Affirmative Action/Equal Employment Opportunity Employer. 
Women, minorities, veterans and individuals with disabilities are encouraged to apply. 


SUNGKYUNKWAN UNIVERSITY, SKK Graduate School of Business seeks applications for a 
tenure-track position (Assistant or Associate Professor) in Financial Accounting to begin in Fall 
2008. SKK GSB is a business school newly founded by Sungkyunkwan University with the 
assistance of the Samsung Group and in collaboration with the MIT Sloan School of Management. 
Our mission is tc become the best M.B.A. program in Asia. Salary and teaching. loads are highly 
competitive. Generous fringe benefits include free housing, education allowance for international 
schools, and medical insurance. All candidates must have a doctoral degree in Accounting prior 
to the appointment. Candidates should show their strong potential for and/or record of excellence 
in research and M.B.A. teaching. Excellent English communication skills are required. Applicants 
should submit a cover letter, an updated curriculum vitae, an example of written work for pre- 
sentation, three letters of reference, and evidence of teaching effectiveness to: Dr. Jae Ha Lee, 
Associate Dean, SKK GSB, Sungkyunkwan University, 53 Myungryun-dong 3-ga, Jongro-gu, 
Seoul, Korea 110-745; Phone: 82-2-740-1505, Email: gsbfaculty @skku.edu. Review of applica- 
tions will begin immediately and continue until the position is filled. Additional information about 
SKK GSB can be found at: http:// gsb.skku.edu. 


UNIVERSITY OF SOUTH ALABAMA, Accounting Department invites applications for two 
tenure-track positions to teach undergraduate and graduate courses in accounting beginning Fall 
2009. Applicants at all ranks will be considered. Applicants must possess a Ph.D. (or D.B.A) 
with a concentration in accounting or be ABD. Preferred qualifications include a primary teaching 
interest in auditing and/or financial accounting, professional certification (CPA and/or CIA), and 
an interest in professional service. The successful candidate should demonstrate excellence in 
teaching and a commitment to intellectual contributions. Applicants must submit a letter of ap- 
plication, current curriculum vita, and names (with phone numbers) of three references to: Dr. 
Russell Hardin, Chairperson, Department of Accounting, Mitchell College of Business, 307 Uni- 
versity Blvd, Mobile, AL 36688. Electronic applications may be sent to: rhardin@usouthal.edu. 
Review of applications will begin March 17, 2008, and continue until the positions are filled. The 
University of South Alabama is an Equal Opportunity/Equal Access Employer. - 


UNIVERSITY ОЕ NEVADA-RENO, Department of Accounting and Information Systems is 
seeking candidates for two full-time, tenure-track Assistant Professors in Accounting. The position 
is open to candidates in all accounting specialties. Duties of the position include teaching re- 
sponsibilities at both the undergraduate and graduate (master’s degree) level, intellectual contri- 
butions, and service activities within the university, academic, and professional communities. 
Candidates should possess a doctoral degree from an accredited program or be close to comple- 
tion. For complete position description and requirements, contact: Search Chair/Coordinator, Dr. 
John Mills by email: jmills@unr.edu; or in writing: Department of ACC/IS, Mailstop 026, Uni- 
versity of Nevada, Reno, Reno, NV 89557; or view at: http://jobs.unr.edu. Dr. Mills and members 
of the search committee will be attending the AAA Annual Meeting in Anaheim in August 2008. 
All interested candidates can apply directly with an online application or schedule a meeting at 
the AAA Annual Meeting to learn more about at the University of Nevada-Reno. These positions 
are open until filled. EEO/AA women and under-represented groups are encouraged to apply. 
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CANISIUS COLLEGE Accounting, The Wehle School of Business invites applicants at all levels 
for one tenure-track position in Accounting. Applicants for the position must possess a Ph.D. in 
accounting or be near completion of their dissertation. Areas of interest should be Auditing, AIS, 
and/or Forensics. The Department of Accounting seeks faculty with a strong commitment to 
teaching excellence balanced with an active interest in scholarly research to join its nationally 
recognized program. Canisius offers both graduate and undergraduate accounting degrees. The 
Wehle School of Business is accredited by the AACSB International. Send letters of interest and 
curriculum vitae to: Dr. Ian J. Redpath, Canisius College, 2001 Main St., Buffalo, NY 14208- 
1098. Canisius College is an independent, co-educational, medium-sized institution of higher 
education conducted in the Catholic and Jesuit tradition. Canisius College is an Equal Opportunity 
Employer. Minority candidates strongly encouraged to apply. Visit: http://www.canisius.edu/ 
accjob. 


MISSISSIPPI STATE UNIVERSITY, College of Business and Industry, Adkerson School of Ac- 
countancy invites applicants to apply for a Fall 2008 or Fall 2009 Endowed Chair (Full Professor) 
or Endowed Professorship (Associate or Full Professor) tenure-track position to assist with lead- 
ership and involvement in the School's doctoral program. Any area of specialization will be 
considered. Candidates must have an accounting doctorate degree, demonstrated excellence in 
teaching, publication record commensurate to that of an endowed chair or professorship, and 
experience in working with doctoral students. Professional certification and accounting experience 
are highly desirable. Compensation is competitive according to qualifications and experience. 
Mississippi State University, located in Starkville, MS, offers a unique university town setting 
with a great environment to live and work. Send letter of interest, current curriculum vitae, and 
names (including contact information) of three references to: Chair, Search Committee, Adkerson 
School of Accountancy, PO Box EF, Mississippi State, Starkville, MS 39762; or email Clyde 
Herring, Interim Director at: сећа 9 msstate.edu. Position will remain open until filled. MSU is 
an AA/EEO Employer. 


NANYANG TECHNOLOGICAL UNIVERSITY, Division of Accounting in the Nanyang Busi- 
ness School (NBS) invites applications for tenure-track faculty positions at all ranks in Account- 
ing. All research areas will be considered. Visiting positions are also available. Job qualifications: 
Applicants should possess a Ph.D. in accounting, demonstrate or show promise of scholarly 
research publications in top Accounting journals, and have a good teaching record. About the 
university and school: Please visit: http:// www.nbs.ntu.edu.sg/info.pdf. Application procedure: 
Interested individuals are encouraged to email their cover letter, curriculum vitae, personal par- 
ticulars (http: //www.ntu.edu.sg/hr/forms/PPF.doc) working papers, teaching record, and three 
letters of recommendation to: Professor Hun-Tong Tan, Chairman, Faculty Search Committee, 
Division of Accounting, Nanyang Business School, Nanyang Technological University 53-018- 
51, Nanyang Avenue, Singapore 639798. Email: NBS. Search @ntu.edu.sg. 


UNIVERSITY OF IDAHO, Department of Accounting seeks applicants for tenure-track faculty 
appointment as Assistant or Associate Professor of Accounting beginning August 2008 or January 
2009. Teaching emphasis in Financial Accounting. Salary depends on qualifications and experi- 
ence. Ph.D. in Accounting required by appointment date. Candidates should have demonstrated 
interest and/or record of teaching, research, and service accomplishments. Professional certifi- 
cation desired. Applicants should apply online at: http://www.hr.uidaho.edu (job seekers) or send 
applications including a complete resume, a graduate studies transcript, teaching evaluations, and 
letters from three professional references to: Dr. Teresa P. Gordon, Department of Accounting, 
University of Idaho, PO Box 443161, Moscow, ID 83844-3161; Phone: (208) 885-6453. Screening 
will begin immediately. AA/EOE. 
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NORTH DAKOTA STATE UNIVERSITY, College of Business (AACSB) invites applications for 
a tenure-track position in the Department of Accounting and Information Systems effective either 
August 15, 2008 or January 1, 2009. Rank is open depending on qualifications. Teaching re- 
sponsibility can be in the financial or managerial accounting area. Minimum qualifications: Ph.D. 
or D.B.A. in accounting with research and teaching potential (ABD will be considered), good 
interpersonal skills, demonstrated effective written and verbal communication skills. Preferred 
qualifications: proven record of publications and teaching. Application procedure: review of ap- 
plications begins March 31 and continues until the position is filled. Send application letter, vita, 
summaries of teaching performance and name, address, phone number of at least three references 
to: Dr. Herb Snyder, Search Committee Chair, PO Box 5075, NDSU, Fargo, ND 58105; or email: 
herbert.snyder@rdsu.edu. For more information concerning the position: http://www.ndsu.edu/ 
ndsu/jobs/non_broadbanded/index.shtml. Additional information concerning the NDSU College 
of Business and the City of Fargo may be found at: http://www.ndsu.nodak.edu/business/ and 
http://www.ci.fargo.nd.us/ VisitingFargo/. NDSU is an Equal Opportunity Institution. 
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